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HSSMWtoiEH] 

izitLxmwmit&mnmMmZ'i^K u it. mm 
mm.wmmt^^m^cr>^xt^^m j rtx\ fro 

-th mmiti'&a zvm-kmzmitz ai tm. 

% aT0mz&&?* frifcimizm-zmzmx'to % 

iz&titiMttm. 

[»#« 3 ] ffiientoftfc&istf. c . s , n . p . 
Q.wxtkJrtzmim 1 * fc« 2 iz%mcmmiti& 

3 <*>v W l JatclBSJ^Wl^Jixttfc it^W^tttcfll 

imsmx-mmK^mz * l-c ^tmsm 1 7^4 
<ov vf*u&» 1 mzMzmcr>wim\ti&& x tm&mzmti 

& »*« i Jb^. 5 <r>\ ^-ttifr i mzim 
6 ^^-rn* 1 1 miztmcommitL&is xtm&mz®. 

[00 0 13 

&JBfc»j£LfcAl*mfc:HU mrWWtaWTFC*) 

W«»J*ittfc J: v^iwr 5 x^witttt 

[00 02] 

[«*<0fitfS] CVD ^>PVD fctfofc^&i^MWIWJ* 
£3S«§£«, 4*:<±F:Mx-y^^I£B&k'Wg{*: 

^VO^tc**. 0 . N , H . B „ S , C tcWjm 



mzit. mm-&&wnzm-z>M'k®. <#xw* 
ft) im$.zti&. tt>. ztiinzmffittzit. w& 

&<ot\ z<7)T7x-?tztt-tm$£m i m&zti&. 

[000 3]&5fe<>^ LTJi. Xf^P 

[0 0 04] Z<r>tztb. Z<DX7->\sXmzRz_X . g 

•^^ffiffl^mtftT^I.. ^c^Al^cOtfTfc. Mn: 
1.0—1. 5%-Cu:0.05~0.20% ^rk'Sr^tf JIS 3003Al£- 
±, Mg:2.2~2.8%-Cr:0. 15—0.35% Sri: £-£tfJIS 5052 
Al^ s Cu:0.15 — 0.40%-Mg:0.8~1.2%-Cr:0.04— 0.35 
%^i:?r^JIS 6061A1-&^W. idfflW^fflv^ixT 
^4. Lj&»L» iix^>Al-&^H«, mriaw^tt^'x 
^75X7 C» L T IMttt*««i S mX'\±% V \ L fc*^' 

mnmmt Lxmm-r&tzMza. i«*'x^r7X7 

LT, Al^co^x^>r5Xv(c^4S5JAtt^55{#-r 

4?t^(c{i , M^&mmizm^frcDmmwmziifcf z. t 
yx-viztt-r&m&'&LZiif&tzMz, wizmzmni-z 

MMb(Ai 2 Q3> SH^. t»iHAi-&A«ilit:jgjjW-4a 
ffisi*, #^¥5 -53870 SkX-m&tlX^Z>. tztz, Z. 

m#t:mji-r&z.b&x'%%\.\ 

[0006] icofcft. ^*S3t^S^i:'c7)gP«i: L 
T60Al^cOjWAtt^&#-r4@WC\ l^fiiK-fb&MO 

if. mmf-8-uAm^mx'H. tumMukm*m&* 

W8&tZtlX^&. ttz. *#BB¥8-144089#^Bf(4. 
tg^$ixTV^„ mz. «Bm-260195^»WBm-26 

<?:v vtw- 7 ^snsiMi^a * «i -tz b ws&tis 

[0007] zti^mmitmmizm^mmmm. 
v^rtLt. 02 izvk-tm*). mtM-s&i m 



r 
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%mtitti>lzXT3 bMXti&WM (JO iJB&L*: 
yXM\ b. jKr<0*tvv<yrJB5 *6>Sr*IMHMfcft 

m wr&zbzm&bLx^h. ais 

f± . R&fflHb&lta&i&ffll k Al ^&**tfflTCP- k £ 
[0008] 

sK- yXMb tfTcr>M\< v-OJ TJifc ** U 5 XJI 

<0«^«^l*ia5T-WffifflgC«^^L-C(±, Cl*F , B 
r&k'tfyNny^jnSS^ 0»N.H.B,S,C*4f 

mx-it. z<7)mL<%^x^zmitfx*>y°?x-?iz*t 
•r zn-k'&.commz'&z. t*ti%^. 
[0009] ttz. -nx\ *mwtt*tt-rh*mfc 
<r>m^mmm^\izntmmt<rim. mm) & 
sm«&L<%'>x»i>. mz. *m#<7>mmmm& 

ttX'it. *m#cr>wmcvy"a*:X3kmzJ;K>. miLtz 

m o » tm#izmmx-<7)f&?4 tjvzwi&^vh b 
^ a « l v ^mmmnzh h . z «ofc*> . mmmmt 
Mmizxix&tyti&mmmit&.mtt. zo^m-v-i 
7)vrx\*. mmmit&mzwuntfmiL. mie^x^ 
yyXicom&mMTiz&^xte. zcomm&{k&.s&<7) 

mt&b^o&mwbh. Ltztfix. zti^^m^ 
mtmmmwwizn? & wtf&&cow$ £ mtz-rtdb iz 
iSssf&iM ? )VTX'<mwe^jm<w\ti3t&.*M 

[ooio] *«Bfltt£<o«*»«te*B L-c&sn*: 

OX'foh. 



[00 11] 

v rmb zmmwukfemmmitzBtfLZtitznm 
mx-h^x. mi#-yxmcD#T®z. M&&mtm 
(citU"c»aiwtftK^«®«*^s<L. mz. mm 
ffl\&mmmfr^&mmz<D5m±co%iz&ttx\ a»o 
&mmx2o %m±o^*^-v-f hi> 

it// *fctt«"C-v>f h£Bm.LX^&ZbX'$>&. 

[00123 Wimmtt.&®pmffii&\ l Mi£#i:. 
4 h&itAV itiim^-^-i hizx lomTL-tzzb a 

fWifiMo-C**. BP*>. IWBMfcftK&Rft£Al-&&tt 

ftx-hh. 

[0013] d^<c>^*^tt^?LJaSc7)i6t) 
R&fla8<tfell^ift(t^Al-^t«W^Sffl^M^^ 

ifi->x. *mico£o*.ii®mc*r4 9>vrx\ l*> 

^yyX-7 izftt 5 H Attw rti± B WTIi* v \ 

[0014] Lt>i>. mikvMMib-f&ffimmt&mz 

H«ISt^)l<0^®{ii:Al-^^ffffla-Cli|-k 

iz&LxtowmimmvmmwZ'hZK t^. «i?HSii 
b-fb-rs. zntmb. ^-v-f h-ft;j>i>^{i«<-v 

*m ?)vtx, L*»t . mtwx*?7°7x-?<7)ffi&mm. 
[0016] ci^j: o %mi<mj\jimiz&iir& . 

H5IEiSiS^S:'9"- / f ?^TT, L^t, HufiS^^r^ 

xwrnftmiMTizb-ox^, zcr>mmx'±tmmn 
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< L (l©«i^L*Mco*ffi{HllTvjN§ < , troK\&&mH 

[oo 1 7] hd*>. *mHz*m&mmmit&.m<7)^- 

Mit&mfimzftHi-t&mjjcDnmizj: <o , mm^A 

oimmz>\^<^-&mgi>. znmmx'Zitmww 

ftmzi&ttzmjwmib . ztihzniQLx, mm 
mimm<DWitizw±x'Z &%}Mkz^'RMizMtfzx'Z h 

h<r>b^hz\btK *%m<7>m*W%^z.-1jX'hh. 
[00 18] Srfc. *^c7)^.-vf hfc&uteffi^- 

v-r hcommzxix. XTfimskmzmRzti&mi} 

[00 19] 

[ WHOKitaffiJIB ] i <0* WS:* x fj\,z l>b~J<. 
*fMB<0»flBiWb*IW«S*Hl 

£1 ^ftSt. ^T3 &WU Al-gr&l 

9cfh^)V2 frbtch-X-7*M\ b. jKTco&SVvOJ 

7/15 *»fc$r4. *LT. #73 (i, ®fiiItfLffel8l<9g& 

sffliio^rfiwi * . Ai-&Aat«fflkojKr®(» J; 9 «> 

*^Bflx-Ji , ,-jrr €6Wi«««WkSB £ * L -c v * i> #7 
im*^hx^&xTi\>com^*mttmwm.bmd . 

idle. *73 <7)@«. MSBHbAJI9K0fliEifflfi:Al^ 
S«fi!lT|i|-i:=5:4. 

[0020] -eLT, ^js^aaMtftitA 



Zi>mmX'20% ULb, #£L<ti80% OT##$-t*"t. 

[0021] #?&BJl-eS^-^M h£>£U{iJi<-v 
>f Mi. Al<O*WBMb*"C*0. HRjS. A1 2 0 3 -XH 2 0 

x-mti. mmmizx*). mmwwBtmnunwkm 
x. friex ffMtfm M-wfewfc-^ h^L< 
[0022] i<?D»aiwkft]i!i+^-v>f h*>sv%(i 

PS). jSJMMHfc**f«t(FT -IR) =fi:if*fflv^ii:fc: 

%^$-^J(C bhb. 3000~3700cm- 1 Wjff^Igft^^i,Al 

o < — >h coww^m^ziihm.ux^ fcimo5o 

~1100cnr i ftifitcBft ^»a-S»Al< — >0HO{«§gtSK J: ^ 
©JRX^^ h/K7X V ^^*^-0*<l2tf5 A>^& ^ b IZ£ 
*). AltfO*«JBl^*Jg|«0#ftA*llI2$ii. 

war4Mff3&*wc*&. x auutrcii. A1-00HO 
mRttv—?mm^. mmi,z%m.m%ttm^mx' 

1 0 0 2 3 ] »:ic. ^-74 h<bS>2.^{i^--7>f h 

fW»*T20 %ULh. #i L<Ji50 XJJLh** 
[0024] ^fe. <-v4 hi:g<-v>f hc7)«#g 
OUR) »«BMbftK+fc:»ia7l»M** 

[0025] ^--74 h*4V^i«<-v-f h*^*§ 

KhmwMcmtrMzw. &mma0>5%%ffix'$>ti 

[0026] «HW4. WESKBJR^ i?^T 



t 



( 



&mt ai &&mtffl<r>m&jj&$>v$imiik&®ftmzft 
^ztimmwut&mcomz <«$> o±n£. &mm 

[0027] *w%<?ym-(n~^x'hh . #raiAi# 

[0 0 28] BD*>, *C-v-f h**Wi*<-v>f h# 
-f h* 6 1^418^-^ RBWtcWri 

\&mx-m ZMi-zt. miffl&nmiiMmt mm 
iz, mmmmmomnmiz&K&^fctf , m&^-vt 
hith&\<Mm<-'?4 hiti-zztiz**), mwm<t 

*>, ffimm\&mnmjifoiz%ih.t>m!iLL*?^<% 

(4. mmm\&mcDpih.&*Mmitf®~oxwt-t&ig 

[0 0 29] ifcfcl. mflEUijIO. tf-^XJIfcAU T 
SHfcfctf o «h£ Kit*"* fcftfcti, MMbAK a* 

T, *fWrCli, sK-5^Ji<0«n«^TS*. Al£ 
*a6ttffll(cJtfC'h*<-f*Ci:tai«LTV^. ZCT> 

*BW<0#Tg*, Al-&A»HIIKJtt"C**<'t*J: 
[0030] C<D «k 3 fc. *W«Tli. WRIKUfc&aMs 
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-oM^&MttmxrkZ < LT&S <t a »&iftft&iR 
nmmmk&mamco&miz&^xiz. ai^swuco 

;KT@# 5—100 nmcOffiB^Sr&OT. £*iic**J6b 
a®iI<^TS£^i<7)tf , T@tf)l/2 —1/3 

XT®snsmt. ntt\ft<nim®mx'mm%%ti\LW> 

c o o 3 1 1 4fc. »afflWb&8B<oii9i&''« , j rmomt 
m<-r&zbizx^xi>. itsa&jj*M*iu mmwut 

UTii«OJ*^{4tr30niiiJiLhi:-r4C:i:*W4 Lv\ CO 
J: o KRSaiWfcftJH^A U TilcOJ*^ *(W»-r* i k 

far 4 - i: „ -e^item. W^S^O^S fc =Sr 4 

ftuwawi^iisniipj lt . ai ati&ifm t wxtzmm 

[0032] jK-9XJBfcAUTJiS:*tfHiaBMb&il 

$^|>3t*^{4. 0.1 //m JiLh^'jff4L<. 1 JJUi 
"CfcfttfiMWU*. fit, NiaBHi^iloJP^Ji: 

oT6IH4Sg*ffi«-r4c7)t\ ife§tcOl!PM4200 Atm lil 
T. *F4L<J4100 um y.Tt-tZ>c\ttf&\\ 

[0033] mz. *ftwcoiftt L^ftwmmb lx. 

fmW£l\$ZmWZ. C . S . N , P. F , B COm^M 
ffiZtltzl «4^:(42 mULkcOTtmZ&tsZtlzJ:*), 

mTX'<7)®mi££&m-t h z\ t tfx-z h . z ntzMz 
{4, ztihTimcoftcomm ntfo.mxtttzti&& 
mttbh. muz. mmmit&mtmidjm^coc n 

*>no. 0.01% gaEcoaut^^rco^Tfc . c fctt> 

[ 0 0 3 4 ] &tvC\ aMMHc4J»t*. 
-v-f h-ft,$>l.v^4S'<.-v-f h^ao^rS^v^T 

^■sv>{4Si<--7-< hfb-r^^r&e^, m<r>*$mt 

70—270 *COiajST\ laTK^tCrait. 4^{4SpE*E. 
HtfO«ffiS:^-^-< Mk$>!>tM4^--?-f N-ft-TI.. 



f 



dt*>4. 

[ o o 3 5 ] mz. *ft,wiz*sit&v%mmiu)mj?mz 

£/P< L!tl»«!MtftK*»JjW-ft*ifei: LT(i. mile 
^¥8-144088-^- J ^^8-260196^fgtc:BB^$ ilTt 

[0036] J: "5 JMfcWfctt, flfle»l3¥8-144088-§-^ 

-^xat^T^itvvN'y rs£^-4i©fiiBtftifeffiSS: 

JBWtTfcftV*. ifc. #Sm-260196-s§-&$8<7) <fc 3 
«SL 9 /lit ^oAS^ri:'co^ <m»? 
M) T-5 ~20ov<om»€£Etc«kO, *r**rr*jK— 5 

[ 0 0 3 7 ] ;K-7*/I<7)*Ml<7);KTS£«tt 
fS?UI£l0~ 50V ^M10~80V cOffiffl-C^-fL^-ti:^ i: 

[ 0 0 3 8 ] *fc . 1WEbfc*»Di«0»* U^WRTfc 
4. C.S.N,P S F,B *>^<0RflffiHfc&K'^0 
•SrtTtt. ffiBl. «3K, 9 AH. 7*/MR, 

»ifctt»6*»iK£W!*»fc LfcBMHMfcfcJ: Off 
0 . £ iO^ffi i *i± , mrteWffl ;s F8-193295^f8^ , 

ji*«iciir**i.-o**. ep*>, famnummmtL 
r, mttxi>*5M*xm : km^i>k* ai 4 c 3 . ai 

2 Cs . HC00H „ (C00H) 2 m<7)C S*tfft-&ft*WaiWfc 

n*. ap^. *wpr«±e . s . n . p . f . b <7)7tm 

[0039] S S:BffiBHtftJR^**^4«^ 

fctt, KEi?*?§fS7!»MS[^Al 2 (S0 4 )3 m^mamm. 

\zm^tdmmx'<mw&\uzi.*) , h 2 so 4 . h 2 s 

0 3 . A1 2 (S0 4 ) 3 , A1(HS0 4 ) 3 SriftfS **Ofl:^ft*« 

»aa«kft«^iAS<i&. n zmmmimm^ 

tt-thifr&lZii, HN0 3 , Al(N03) 3 ^5r. IfflEBSffifc: 
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*)&&LJb^.<)A,mt&*.®m.x'?)fg,mmtiz 

iO. H 3 P0 4 s H3PHO3, A1P0 4 hLTP MVCHftAR 

^**s*i4. ftyvmmizwot . h 3 po 3 . ai 

po 4 *asjnLTUWattfl:LTtAv\ f fcMBRfcAlt 
A***-*-4*£(cii. HF£ffiieB8^3fiairtS i t fc 

io.F immik&WM&rztit. mz. b s^ss 

■WfcftM^-^Wti^tCtt, (NH 3 ) 2 B 4 0 7 ^H 3 B0 3 %f 

zmmmmzmxthz * t=j: 9 , b *<(nh 3 ) 2 b 4 o v ^> 

B.03 1 L-CHWfflKbftHR^***^*. 
[0040] ^rio. £;h.S>7HR*fiaR*fcS|;A"*-»RB« 
lMt«ra*Wi. C x S . N , P , F % B OtC^<7)F*I<7) 

c . s , n . p . f » b ^mmmit&m^com 

t'(DWimmk&mz£'oxi>mtc&cr>x\ ze^ftzm 
siBfiL-cffa. mmsuk<onMm±*fc^!mx'®m 
■c* 4 striB l * 3 wt* ig/ua±*^rr*«i 

4. 

[0041] JEt:, *JM8t«ffl-r4Ai-^Afc:-?v^r , 
#tCMn: 1. 0~1. 5%-Cu :0. 05—0. 20%=5rif Sr-&tfJIS 3003A 
Mg:2.2~2.8%-Cr:0. 15—0.35% *fcT**ttJIS 5 
052A1£&. Cu:0.10 — 0.40%-Mg:0.5— 1.5X-Cr:0.04— 
0. 35%-Si :0. 5-1 . 5%^r £ fc-frtr JIS 6061A1^W^J* 

MIM£S:2f) tcJCtT. buIBJIS 3003 , 5052 , 6061^> 

•e^eojis «*SAi^srai:atRLT«ffl-r4^i:* i 
i>mf*mx-*>&. 

[0042] 

[sum] jis 606iAi ffiwmimmz'rt^. 

*T4 ± 3 5r»*3O-20flg/l*#^4WWffl[f , €M* 
ffi£5 -150VtcT©liS!'fbSrfi : V^ tf-^xmtXTcO 

!SVv<yrJit*i-*IMHMkftiltW«:. i^rt, 

hwjno.i-7 , itisiwo.io > mi, x-yxmcrm 

10— 50V ^jSIO— 80V <7)®HT'^-ft:§i*-4 i: i: ^ 
[0043] Zcomm, 2 Tim^^MrFWmMX'm 



( 7 ) 1 1-229185 



izx-yxmoxT&zuzjfftizmtt Lam <*i 

cOJt^JNo.8. 9), ( ) 01<7)7KT3ac7)J: 3 

*EH^jl««aHfc***L"CV^4« ($1 CO^BJMN 
o.2. 5.6, JtWJNo.ll). ( ) 01 <0*X3b<DJ: 3 

< l. ^rm^mmmx-m tciEaufc3 mawm 
msmttMttLx^h (XT&nmtc&x-^xmtf 

. 7 . j«a«Mo. io)«)3 WBfcSro'ovfc. n&gftfl: 

Marty TJI*>*»tt. JfcWfcJtKWfcfcte. £T 
50nml^±TJ>-o>t. 

[ 0 0 4 4 ] ifc, BWfflHtftM^^TcSR^^rtt, 

c »MriiL»dil, p <o#3ri4 9/L&. s ^*(4JsS 

£ft^^£Sl^LT^W£-tf-l>*§1=5-{4. 7C«<7)ffl^ 
ofc. J: OAttWCtt* c nttlimmi L 

• ai«(3og/i) . c ts fc^s-t4mji?f&£-L«9oBK3 
og/D i:^(5g/i)t<7)?iB?. c ts tnttimmm 

£L»3K(30g/l) fcttK(3«/l) PfcS b<?> 

[ 0 0 4 5 ] * LT. mSR-fi^UR&KftfeAl-^tm 
Sr. mzymS^Zk*). 180 °Ctf9fflgT\ 2 (--yUD* 

mss&^^m^izm-tTimm^w <-v>r h** 

ft)UI£05%ULL. 90% OT. *fc, »fiBMt£JR«)3 
*£. ft*Wtc*H-4fMIWS'C\ 20% lil±. 80% JTF£ 

[ o o 4 6 ] ^rt». a^d*«-r«, mmmit&mcr><- 

i^7t«^*^-*f (XPS)(O»ffl{C±0. 7C<0|©ffig!-ftft 
HcOffl^X'$)-g.. Al-0 . A1-0H. Al-0 -0HfcOt83"J 

-f h$>l>^4}g^-v4 h#^3ft*Rffl«fcftlR<*> 

a. 

[0 04 7] -£LT. .rfT.^O^-V-r Mfc£>&V">«4jl 



c o o 4 8 ] ^rfc. asfflSRiM xr/mim-kmm 
BHtafeBSo® MK^ttKKcoft«tw=fi^fefrii. sis** 

*>250 iC4T<0Mfc£5 1M ^Mfofcfftfc, H@gtffc 

v ? utfrttWUm^. LX^&i><7)i:xbLt:. 
[0049] 4£. © ilJ^>'^oy>'^)gr^ttl^^om^*: 

OltU^fcfWc-W>*T. ttE&«*RW£Al-&&«0> 
tmftZlOO 'CC05%C1 2 ^Ar^'^.t;l20 ^Pa^H-ri. 

«<7)25% OTOtOSrA. iiM®«^®^«®«^26 

[0050] jgtc. • My-yx^m&mmtnmftM* 

*fW4, ^WW^ITCW^^flWBifefr^rt^J: 0 

HfrC, BCl 3 r5Xvrajtio^rafcJ:tA'^a]5 

0^ 0 jg LfcflfcORMil«k&K«lBtfW: «y f - ^^*S"M 

mmizx o &!£ t . x -y ^- y 5^0 ^xf<o *> 

COS-O. x-y^-y^***n ~3 $ ?nycDi>c7)£A. x 
•y^-yi/4^'3 5^o>-SrMi.l>t><0Srxi: LTfWffiL 

[ 0 0 5 1 ] fll *»4>^6*«5rfl0 . Afikftft&lfcP* 
(1) ^rSr^-r?»^-5^ili:^Tc7)^iVN'UrilfcS- 

»»«affllT^S < , fr-oM&&3mWX*±Z < LT=2r 
0. Ht=(3) <-v^f hJ>-&^(4Jg^-v>f 
a§ft^*M*>^c7)ff$^'5%tJLh. *3«k^(4) <-V>f 
h^bSv^i^-v-^ hc7)-^*»*>*20% Ja±3&»fe**» 
«&BHfci£J8|-e. *o(5)C, S.N.P.F.B c7)7cSSr 

mvjLttffiw®immzBj&Lfcmim 

o.l~7 Ji. • SW^JixIStS^. »lAnyy^Rt 
8fefi^tg«3&*#^ix-CV^. fIL. MMNo.3. 7 (4. 

*-jTV^8. LtztfiX, IzmRcrmtt-^ft&L^mfr 

[0 0 5 2] ■IflfcitL. ^1 *>feW<!)iWriD, Jt«S 
pijNo.8. 9 t4. *^«oflUcogfK4)llJ£-r-l. i><ncr>. m 

mmit&m^rmmmmtmmmx'm Lx-bv.m 



1 
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i£(2) comttixtaL. xTmmmwut&mnmmw 

ttLX^K^mmffiikX'hZ,. Jtfi^JNo.lO, 1 
it«». 11 (i. mzmi(i) <r>^tt-*X1xaL. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an Al material coated 
with an anodic oxide film excellent in resistance to the 
corrosion of gas and plasma without the anodic oxide film being 
cracked even in the corrosive environment of gas and plasma in 
a high- temp, heat cycle. 

SOLUTION: An Al material with the anodic oxide film A having a 
porous layer 4 and a nonporous layer 5 formed on the surface is 
used as the Al material excellent in resistance to heat cracking 
and corrosion. In this case, the diameter of the pore 3 of the 
layer 4 on the surface side W1 is made smaller than that on the 
Al alloy substrate side W2, and boehmite and/or 
pseudoboehmite 6 are formed in the film. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is aluminum ingredient with which the anodic oxide film which has the porous layer which has 
pore, and a barrier layer without pore was formed in the front face. As compared with aluminum alloy base 
material side, the front- face side of an anodic oxide film is made small for the diameter of pore of said 
porous layer. Further from an anodic oxide film front face in 5% or more of depth part of the thickness of 
film And the part more than 20 % is boehmite and/at the rate of the volume to a coat layer. Or aluminum 
ingredient excellent in the heat-resistant crack nature and corrosion resistance which are characterized by 
forming pseudo-boehmite. 

[Claim 2] Said anodic oxide film front face to 90% of the thickness of film The part below 80 % is boehmite 
and/at the rate [ as opposed to / are the following depth parts and / a coat layer ] of the volume. Or aluminum 
ingredient excellent in the heat-resistant crack nature according to claim 1 and the corrosion resistance 
which form ** boehmite. 

[Claim 3] Said anodic oxide film is C, S, N, P, F, and B. 1 chosen from inside A kind or 2 aluminum 
ingredient excellent in the heat-resistant crack nature according to claim 1 or 2 and the corrosion resistance 
which contain the element beyond a seed 0.1% or more. 

[Claim 4] aluminum ingredient the diameter of pore of said porous layer excelled [ ingredient ] in heat- 
resistant crack nature given in claim 1 which has the discontinuous change section in the arbitration section 
of the depth direction thru/or any 1 term of 3, and corrosion resistance. 

[Claim 5] aluminum ingredient the diameter of pore of said porous layer excelled [ ingredient ] in heat- 
resistant crack nature given in claim 1 which has the continuous change section in the arbitration section of 
the depth direction thru/or any 1 term of 4, and corrosion resistance. 

[Claim 6] aluminum ingredient excellent in heat-resistant crack nature given in claim 1 said whose 
aluminum ingredient is a vacuum housing or an object for process reaction containers thru/or any 1 term of 
5, and corrosion resistance. 

[Claim 7] aluminum ingredient excellent in heat-resistant crack nature given in claim 1 said vacuum housing 
or whose process reaction container is an object for the manufacturing installations of a semi-conductor or 
liquid crystal thru/or any 1 term of 6, and corrosion resistance. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to aluminum ingredient suitable for vacuum housings, such as 
a semi-conductor and a manufacturing installation of liquid crystal, about aluminum ingredient in which the 
anodic oxide film was formed on aluminum alloy front face, as an ingredient which was especially excellent 
in the corrosion resistance of the heat-resistant crack nature under a high-temperature-corrosion environment 
and gas-proof, or the plasma-proof. 
[0002] 

[Description of the Prior Art] CVD PVD etc. — the manufacturing installation of semi-conductors, such as a 
chemical or physical vacuum evaporation system or a dry etching system, or liquid crystal consists of 
primary members, such as a heater block, a chamber, a liner, a vacuum chuck, an electrostatic chuck, a 
clamper, bellows, bellows covering, a susceptor, a gaseous diffusion plate, and an electrode, the interior of 
the manufacturing installation of these semi-conductors or liquid crystal ~ as reactant gas — halogens, such 
as CI, and F, Br, O and N, H, B, S, and C etc. — corrosion resistance [ as opposed to / since the corrosive gas 
containing an element is introduced / said corrosive gas in these primary members ] (gas corrosion 
resistance) It is required. Moreover, since the plasma of a halogen system is also generated in addition to 
said corrosive gas, the corrosion resistance over this plasma is required of these primary members. 
[0003] From the former, stainless steel has been used as this seed ingredient. However, with the demand of 
efficient-izing of a semi-conductor in recent years or the manufacturing installation of liquid crystal, or 
lightweight-izing, the member of thermal conductivity which used stainless steel is inadequate, and it has 
been a problem by it that weight is also large, and the whole equipment requires and weight-izes time 
amount at the time of equipment actuation etc. And heavy metal contained in stainless steel, such as nickel 
and Cr, is emitted into a process by a certain factor, and serves as a pollution source, and there is also a 
problem of degrading the quality of the product of a semi-conductor or liquid crystal. 
[0004] For this reason, it replaces with this stainless steel, is lightweight, and is aluminum (henceforth 
aluminum) with high thermal conductivity. Use of an alloy is increasing rapidly, the inside of this aluminum 
alloy -- Mn:1.0-1.5%-Cu:0.05-0.20% etc. - the included JIS 3003aluminum alloy and Mg:2.2-2.8%- 
0:0.15-0.35% etc. ~ the JIS 6061aluminum alloy containing the included JIS 5052aluminum alloy, Cu:0.15 
-0.40%-Mg:0.8-1.2%-Cr:0.04-0.35%, etc. is used general-purpose. However, these aluminum alloy front 
face is not necessarily excellent in corrosion resistance to said corrosive gas or corrosive plasma. Therefore, 
in order to apply aluminum alloy as an ingredient for vacuum housings, such as a semi-conductor and a 
manufacturing installation of liquid crystal, it becomes indispensable conditions to improve the corrosion 
resistance over this gas and plasma. And in order to improve the corrosion resistance over gas and the 
plasma of aluminum alloy, it becomes the most effective means to perform a certain surface treatment to 
aluminum alloy front face. 

[0005] Then, anodic oxidation which was excellent in corrosion resistance in order to raise the corrosion 
resistance over gas and plasma, such as a vacuum chamber member, (aluminum 203) The technique which 
forms a coat in said aluminum alloy front face is Japanese Patent Publication No. 5-53870. It is proposed in 
the number. However, since the corrosion resistance over said gas and plasma changes greatly with 
membraneous qualities of a coat, this anodic oxide film cannot satisfy the demand of these corrosion 
resistance depending on the operating environment as a semiconductor- fabrication-machines-and-equipment 
member, either. 

[0006] For this reason, various attempts whichVaise the membraneous quality of an anodic oxide film 
further are also proposed in order to improve the corrosion resistance of aluminum alloy as members, such 
as semiconductor fabrication machines and equipment. For example, in JP,8-144088,A, in case an anodic 



oxide film is formed, making a telophase electrical potential difference higher than the initial voltage of 
anodic oxidation is proposed. Moreover, in JP,8-144089,A, anodizing is performed in the solution 
containing a sulfuric acid or phosphoric acid ion, and making the crevice on the front face of an anodic 
oxide film into the specific range is proposed, furthermore — JP,8-260195,A and JP,8-260196,A — first — 
porous mold anodizing — giving — subsequently — non-porous mold anodizing — *•**** — things are 
proposed. 

[0007] the conventional technique about these anodizing — each — drawing 2 as being shown — base 
material aluminum alloy 1 a front face — electrolysis initiation — pore 3 Crevice called (hole) while forming 
— aluminum alloy 1 Cel 2 which grows in the depth direction from ~ becoming porous layer 4 Barrier layer 
5 without pore from ~ becoming anodic oxide film B It is based on preparing. It sets to such a usual anodic 
oxide film, and is drawing 2. It is pore 3 like. A path becomes the same at front- face [ of an anodic oxide 
film ], and aluminum alloy base material side. And barrier layer 5 which does not have pore in such anodic- 
oxidation-coatings structure Since it does not have gas permeability, gas and the plasma are the aluminum 
alloy 1. It has prevented contacting. Moreover, at JP,8-193295,A, it is this 2. In order to raise further the 
corrosion resistance over the plasma of the anodic oxide film of heavy structure, it is the porous layer 4. 
Making the diameter of pore and the diameter of a eel by the side of a front face as small as possible is 
proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] It has the porous layer which has said a majority of pores, and a 
barrier layer without pore, and is the porous layer 4. Surely the anodic oxide film made small as the 
diameter of a eel of the diameter of pore by the side of a front face can be carried out is excellent in the 
corrosion resistance over said gas and plasma, however, the manufacture conditions of a semi-conductor or 
liquid crystal — the latest efficient-izing and enlargement — a very severe thing — becoming --****-- gas, 
plasma condition nearby high concentration, and high density — it has elevated-temperature-ized. therefore, 
the reaction container (chamber) a configuration member and the use member in the interior — receiving ~ 
halogens, such as CI, and F, Br, O and N, H, B, S, and C etc. — the corrosion resistance over corrosive gas 
and the corrosive plasma containing an element is required, and the demand is severer recent years still. On 
the other hand, in the anodic oxide film obtained by said anodizing, it cannot reply to the corrosion 
resistance demand to said this gas or plasma that are severe. 

[0009] Moreover, heat-resistant demand to the charge of manufacturing installation material of the target 
semi-conductor [ this invention ] in one side (technical problem) It is severer recent years still. Especially, in 
the member for manufacturing installations of a semi-conductor, it is under the severe operating 
environment of receiving many heat cycles in a pyrosphere while in use according to the process conditions 
of manufacture of a semi-conductor as described above. For this reason, under this elevated-temperature 
heat cycle, a crack occurs in an anodic oxide film, a corrosion component trespasses upon the bottom of the 
corrosive environment of said gas and plasma from the crack of this anodic oxide film, and the anodic oxide 
film obtained by said anodizing has a problem of making aluminum alloy which is a base material corrode. 
Therefore, in order to fill the heat-resistant demand to the charge of manufacturing installation material of 
these semi-conductors, it is necessary to improve the heat-resistant crack nature which prevented crack 
generating of the anodic oxide film under an elevated-temperature heat cycle. 

[0010] This invention is made paying attention to such a situation, under an elevated-temperature heat cycle, 
moreover, even if the purpose is under the corrosive environment of said gas and plasma, a crack does not 
occur in an anodic oxide film, but it tends to offer aluminum ingredients aluminum alloy which prepared the 
anodic oxide film which is moreover excellent with the corrosion resistance over said gas and plasma, i.e., 
for vacuum housings etc. 
[0011] 

[Means for Solving the Problem] In order to attain this purpose, the summary of this invention It is 
aluminum ingredient with which the anodic oxide film which has the porous layer which has pore, and a 
barrier layer without pore as an aluminum ingredient excellent in heat-resistant crack nature and corrosion 
resistance was formed in the front face. As compared with aluminum alloy base material side, the front-face 
side of an anodic oxide film is made small for the diameter of pore of said porous layer. Further from an 
anodic oxide film front face in 5% or more of depth part of the thickness of film And the part more than 20 
% is boehmite and/at the rate of the volume to a coat layer. Or it is forming pseudo-boehmite. 
[0012] It is the front face or the whole of anodic oxidation coatings Boehmite and/Or sealing with pseudo- 
boehmite itself is common knowledge. That is, aluminum alloy ingredient which prepared the anodic oxide 
film is processed with warm water, pressurization water, a steam, etc., and it is common knowledge about 
the front face or the whole of an anodic oxide film boehmite-ization or to form pseudo-boehmite, to seal the 



pore of the porous layer of an anodic oxide film, and to raise the corrosion resistance of an anodic oxide film 
more. 

[0013] However, the purpose of well-known sealing is conventionally [ these ] for raising more the 
corrosion resistance under general corrosive environment under the ambient atmosphere in which humidity 
thru/or salts, etc. of aluminum alloy ingredient which prepared the anodic oxide film exists, or atmospheric 
air. Therefore, it is not the corrosion resistance improvement purpose to the crack prevention of an anodic 
oxide film, gas, or the plasma of aluminum alloy ingredient which moreover prepared the anodic oxide film 
under the corrosive environment of said gas and plasma under an elevated-temperature heat cycle like this 
invention. 

[0014] And aluminum alloy ingredient which prepared the anodic oxide film made into the object of sealing 
is not aimed at the thing of the structure of anodic oxide coating of the inclination structure to which the 
path of the pore of the porous layer of an anodic oxide film targetted [ a diameter of pore of a porous layer 
like this invention ] small the thing of the usual structure of anodic oxide coating which becomes the same 
for the front- face side of an anodic oxide film as compared with aluminum alloy base material side by front- 
face [ of an anodic oxide film ], and aluminum alloy base material side thru/or multilayer structure, either. 
[001 5] and — a purpose [ seal / the pore of a porous layer / well-known sealing / conventionally / these / 
completely ] - carrying out — the anodic-oxidation-coatings coat whole — boehmite-izing — or pseudo- 
boehmite is formed. For this reason, boehmite-izing or the volume of an anodic oxide film formed into 
pseudo-boehmite changes a lot. (expansion) It carries out. Therefore, depending on the operating 
environment and conditions of aluminum ingredient, a crack occurs in the depth direction of an anodic oxide 
film, and the heat-resistant crack nature of an anodic oxide film and corrosion resistance deteriorate on the 
contrary. [ like / said vacuum housing or for process reaction containers ] Especially, moreover, the 
inclination does not bear use remarkably under the corrosive environment of said gas or plasma under said 
elevated-temperature heat cycle. 

[0016] In order to prevent the crack accompanying said volume change of the anodic oxide film in such 
conventional sealing, even if it is under the corrosive environment of said gas and plasma, moreover, the 
thermal stress difference between the anodic oxide film produced in this environment and aluminum alloy 
base material and the stress generated inside an anodic oxide film are eased under said elevated- temperature 
heat cycle, (buffer) It is necessary to carry out. For this reason, in this invention, the front- face side of an 
anodic oxide film is made small for the diameter of pore of said porous layer as compared with aluminum 
alloy base material side, (it enlarging and making it become by aluminum alloy base material side small by 
the front-face side of an anodic oxide film) An anodic oxide film is made into multilayer structure or 
inclination structure. And let boehmite-izing of anodic oxidation coatings, or the amount of formation of 
pseudo-boehmite be the specific range from crack prevention of anodic oxidation coatings and a corrosion- 
resistant viewpoint. 

[0017] Namely, preferably, under said elevated-temperature heat cycle, although it carries out to more than 
the initial complement for sealing pore in order to raise corrosion resistance even if boehmite-izing of 
anodic oxidation coatings or the amount of formation of pseudo-boehmite in this invention is under the 
corrosive environment of said gas and plasma, moreover It carries out to below an amount that the crack of 
an anodic oxide film produces with the thermal stress difference between the anodic oxide film produced in 
this environment, and aluminum alloy base material, and extent of the stress generated inside an anodic 
oxide film. Moreover, it is the fundamental views of this invention extent of the stress which generates the 
diameter of pore of said porous layer inside the thermal stress difference between the anodic oxide film 
which also produces extent which makes small the front- face side of an anodic oxide film as compared with 
aluminum alloy base material side in this environment, and aluminum alloy base material, and an anodic 
oxide film, and that these shall be eased and the effectiveness that the crack of an anodic oxide film can be 
prevented shall be attained substantially. 

[0018] In addition, although sealing of the pore may be carried out as a result by formation of the boehmite 
of this invention, or pseudo-boehmite, at this invention, it is extent of the sealing, (perfect sealing and half- 
sealing) It is not a problem and the amount of the boehmite formed or pseudo-boehmite governs the heat- 
resistant crack nature and corrosion resistance which are made into the purpose to the last. 
[0019] <BR> [Embodiment of the Invention] It is drawing 1 about the structure of anodic oxide coating of 
this invention based on this fundamental view. It is shown typically, this drawing 1 as being shown — anodic 
oxide film A of this invention Base material aluminum alloy 1 a front face — pore 3 having — aluminum 
alloy 1 Cel 2 which grows in the depth direction from — becoming porous layer 4 Barrier layer 5 without 
pore from - it becomes. And pore 3 The diameter Wl of pore by the side of the front face of an anodic 
oxide film is made smaller than the diameter W2 of pore by the side of aluminum alloy base material, and it 



does not matter even if change of this diameter of pore has the continuous change section like pore 3a in the 
arbitration section of the depth direction, and whether it has the discontinuous change section like pore 3b in 
the arbitration section of the depth direction or these are intermingled. In this invention, the case of pore 3a 
in which the diameter of pore has the continuous change section is called said inclination structure, and the 
case of pore 3b in which the diameter of pore has the discontinuous change section is called said multilayer 
structure. In addition, drawing 2 described above in the usual anodic oxide film It is pore 3 like. A path 
becomes the same at front- face [ of an anodic oxide film ], and aluminum alloy base material side. 
[0020] and such anodic oxidation coatings A setting — further — bainite and/Or pseudo-bainite 6 an anodic- 
oxidation-coatings front face to 5% or more of the thickness of film — desirable — 90% or less of coat depth 
(thickness) the rate [ as opposed to a coat layer to the part of 1 ] of the volume — 20% the above — desirable - 
- 80% it contains below — making — the surface layer of anodic oxidation coatings — partial — boehmite- 
izing — or pseudo-boehmite is made to form boehmite-izing or in this case, making pseudo-boehmite form — 
mainly — porous layer 4 of anodic oxidation coatings it is — although — it may result in a barrier layer 
depending on coat conditions 

[0021] The boehmite or pseudo-boehmite said by this invention is the hydration oxide of aluminum, is 
expressed with general formula and aluminum203 and XH20, and says the hydration oxide of aluminum 
generated by the hydration reaction of the oxide of aluminum of an anodic oxide film by hydration 
processing. And said X Generally the value is called boehmite or pseudo-boehmite in the thing of about 1 - 
1.9. 

[0022] Measurement of the amount of the boehmite in these anodic oxidation coatings or pseudo-boehmite 
is 2. It is difficult when the boehmite or pseudo-boehmite currently especially formed only by the gestalt- 
observation by the scanning electron microscope of 10,000 times or more is a detailed crystal, therefore, 
measurement of the amount of boehmite or pseudo-boehmite — X Line diffraction and X Linear- light 
electron spectroscopy analysis (XPS) and infrared spectral-analysis method (FT-IR) etc. — by using, it can 
measure correctly. For example, AlO <— >H which will be accepted in the 3000-3 700cm- 1 neighborhood if 
the case of FT-IR is taken for an example The absorption spectrum by stretching vibration, And by 
accepting any one of the absorption spectrums by the stretching vibration of aluminum<— >OH accepted in 
the 1050-11 00cm- 1 neighborhood Existence of the hydration oxide film of aluminum is checked and they 
are the discernment from the amorphous tissue of the original anodic oxide film, and the depth of an anodic 
oxide film from the reinforcement of those spectrums. (thickness) Quantitive analysis of a direction is 
possible. Moreover, X In line diffraction, quantitive analysis is possible similarly from the X diffraction 
peak intensity of aluminum-OOH. 

[0023] Next, the quantitative conditions in this invention of boehmite-izing or the formation of pseudo- 
boehmite are explained, in order [ first, ] to raise the corrosion resistance under the corrosive environment of 
said gas and plasma in this invention — the boehmite of anodic oxidation coatings, or the amount of pseudo- 
boehmite formation - boehmite or pseudo-boehmite - 5% or more of depth of an anodic-oxidation-coatings 
front face to the thickness of film — desirable — 40% the above depth — and it is made to contain more than 
50 % preferably more than 20 % at the rate of the volume to a coat layer 

[0024] In addition, function of boehmite and pseudo-boehmite (effectiveness) It may be the same, and as for 
boehmite or pseudo-boehmite, it may be independent to make it form thru/or contain in anodic oxidation 
coatings, or it may be mixing. 

[0025] If the thickness of the anodic oxide film which boehmite or pseudo-boehmite contains is less than 
5% of the thickness of film, the corrosion resistance over gas or the plasma will become less enough. 
Moreover, the content of the boehmite or pseudo-boehmite of the surface part of anodic oxidation coatings 
concerned is 20% at the rate of the volume to a coat layer. The corrosion resistance over gas or the plasma 
becomes less enough also in the following. 

[0026] On the other hand, with the stress which is produced in this invention under said elevated- 
temperature heat cycle and the corrosive environment of gas or the plasma and which is generated inside an 
anodic oxide film, and the thermal stress difference between aluminum alloy base materials and an anodic 
oxide film Thickness of the anodic oxidation coatings which boehmite or pseudo-boehmite contains in order 
to prevent that a crack arises in anodic oxidation coatings (depth) An upper limit 90% of the thickness of 
film It is 80% at the rate [ as opposed to a coat layer for the upper limit of the content of the boehmite or 
pseudo-boehmite of the surface parts of the following and anodic oxidation coatings concerned ] of the 
volume. Considering as the following is desirable. 

[0027] It can prevent fundamentally that it is eased by multilayer-structure-izing and inclination structuring 
of an anodic oxide film which are one of the requirements for this invention and which make small the 
front- face side of an anodic oxide film for the diameter of pore as compared with aluminum alloy base 



material side, and a crack produces said thermal stress difference and stress in an anodic oxide film by them. 
However, in order to prevent more certainly the crack of anodic oxidation coatings at the time of the 
operating environment of aluminum alloy ingredient becoming severer, the conditions of the desirable upper 
limit of boehmite-izing of said anodic oxidation coatings or the formation of pseudo-boehmite are needed. 
[0028] That is, the thickness of the anodic oxide film which boehmite or pseudo-boehmite contains is 90% 
of the thickness of film. If it exceeds Moreover, the content of the boehmite or pseudo-boehmite of the 
surface part of anodic oxidation coatings concerned is 80% at the rate of the volume to a coat layer. If it 
exceeds said conventional sealing — the same — anodic oxidation coatings — substantial — the coat whole — 
said boehmite-izing — or pseudo-boehmite is formed ~******** — change of the volume of anodic 
oxidation coatings (expansion) It becomes larger. For this reason, in case it becomes easy to generate a 
crack in the depth direction of an anodic oxide film and the operating environment of said aluminum alloy 
ingredient becomes severer in it, it is because the crack nature of an anodic oxide film and corrosion 
resistance may result in deteriorating on the contrary. 

[0029] Next, in order to prevent the crack accompanying the volume change of an anodic oxide film in the 
anodic oxide film which has a porous layer and a barrier layer as describe above, the anodic oxide film itself 
eases the stress moreover generate also under the corrosive environment of said gas and plasma inside the 
thermal stress difference between the anodic oxide film produce in this environment, and aluminum alloy 
base material, and an anodic oxide film under said elevated temperature heat cycle. ( buffer) It is needed that 
it is the make structure. As an improvement of the structure of anodic oxide coating for this itself, it has 
chosen making small the diameter of pore by the side of the front face of a porous layer as compared with 
aluminum alloy base material side by this invention. Said thermal stress difference or stress cannot be eased 
in the anodic oxide film which has a formal porous layer and a formal barrier layer as other modes 
conventionally which makes the diameter of pore the same at front-face [ of a porous layer ], and aluminum 
alloy base material side, or the anodic oxide film which has conversely a porous layer which enlarges the 
diameter of pore by the side of the front face of a porous layer as compared with aluminum alloy base 
material side, and a barrier layer. Moreover, since it is connected with degrading basic properties, such as 
plasma-proof nature, it is not appropriate to enlarge the diameter of pore by the side of a front face as 
compared with aluminum alloy base material side. 

[0030] Thus, in this invention, an anodic oxide film is made into layer structure or inclination structure so 
that the diameter of pore may be small enlarged by aluminum alloy base material side by the front-face side 
and it may become for relaxation of said thermal stress difference and stress. More specifically in the range 
of the usual anodic oxide film processing, the diameter of pore by the side of aluminum alloy base material 
Since it becomes the range of 5 - 100 nm, it corresponds to this, and it is a diameter of pore by the side of a 
front face 1/2 -1/3 of the diameter of pore by the side of a base material It is desirable to make it small the 
following. In addition, whether it has the continuous change section in the arbitration section of the depth 
direction or change of the diameter of pore of said porous layer has the discontinuous change section in the 
arbitration section of the depth direction, it is not cared about. 

[0031] Moreover, also by thickening said barrier layer side of anodic oxidation coatings, said stress is eased, 
it is effective in preventing the crack accompanying the volume change of anodic oxidation coatings, and 
corrosion resistance can also be raised further. Therefore, it is desirable to set thickness of a barrier layer to 
30nm or more. Thus, the crack of a coat and exfoliation which can ease the stress and the volume change 
which are produced when corrosive gas and plasma, such as anodic oxidation coatings and a halogen, 
contact, consequently serve as an origin of corrosion or damage during use are controlled, and controlling 
the thickness of the barrier layer of anodic oxidation coatings also demonstrates aluminum alloy front face 
and the outstanding adhesion. 

[0032] The thickness of the whole anodic oxide film containing a porous layer and a barrier layer is 0.1 in 
order to demonstrate said outstanding corrosion resistance of an anodic oxide film, mum The above is 
desirable and it is 1 . mum It is more desirable if it is above. However, if the thickness of an anodic oxide 
film is too thick, since a crack is produced under the effect of internal stress, surface covering will become 
inadequate, or exfoliation of a coat will be caused and the coat engine performance will be checked on the 
contrary, the thickness of a coat is 200. mum It is 100 preferably hereafter, mum It is good to consider as the 
following. 

[0033] Furthermore, they are C, S, N, P, F, and B in an anodic oxide film as other modes with desirable this 
invention. 1 chosen from inside A kind or 2 By including the element beyond a seed, the plasma-proof 
nature of the anodic oxide film itself can be raised, and the elevated-temperature heat cycle of aluminum 
alloy base material and an anodic oxide film and the adhesion under a high-temperature-corrosion 
environment can be improved. For that, it is at least 1 of these elements. A seed needs to contain 0.1% or 



more. For example, an anodic oxide film is C of said elements. 1 If only a seed is contained 0.1% or more, 
other element contents will be 0.01 less than 0.1%%. It is C even when it is content of the minute amount 
which is extent. The element of the minute amount content demonstrates the improvement effectiveness in 
adhesion. 

[0034] Subsequently, the approach of the anodization thru/or boehmite-izing in this invention, or pseudo- 
boehmite-ized processing is explained. First, boehmite-izing or the approach itself formed into pseudo- 
boehmite can adopt approaches, such as well-known hydration processing, for anodic oxidation coatings 
partially, namely, the thing which aluminum alloy ingredient which prepared the anodic oxide film is put to 
the ambient atmosphere of immersion or pressurization water pressure, and a water vapor pressure into 
warm water at the temperature of 70 - 270 ** with warm water, pressurization water, a steam, etc. — 
processing — the front face of an anodic oxide film — boehmite-izing — or pseudo-boehmite is formed. 
However, it is as having described above that it is necessary to make this boehmite-izing or pseudo- 
boehmite-ization into said specific condition range. 

[0035] Next, the anodizing approach in this invention is explained. First, while forming the anodic oxide 
film which has said porous layer and a barrier layer without pore, it is the porous layer 4 further. While 
making small the diameter of pore by the side of a front face, it is the porous layer 4. The diameter of pore 
by the side of a base material is enlarged, and it is the barrier layer 5. As an approach of forming the 
thickened anodic oxide film, the anodic oxidation approach indicated by said JP,8-144088,A and JP,8- 
260 196, A can be used. 

[0036] More specifically, it is 50V about the initial voltage of anodic oxidation like said JP,8- 144088, A. 
While considering as the following, it is 50V about the telophase electrical potential difference of anodic 
oxidation. It may be made high with the above and the anodic oxide film which has said porous layer and a 
barrier layer without pore may be formed. Moreover, they are solutions, such as a sulfuric acid, phosphoric 
acid, and a chromic acid, first like JP,8-260196,A. (electrolytic solution) With the electrolytic voltage of 5 - 
200V Porous mold anodizing for the porous layer coat formation which has pore is performed. Subsequently 
Solutions, such as a way acid system, a phosphoric acid system, a phthalic-acid system, an adipic-acid 
system, a carbonic acid system, a citric-acid system, and a tartaric-acid system (electrolytic solution) 
******** i s a i S o good in non-porous mold anodizing for the barrier layer coat formation which does not 
have pore by the electrolytic voltage of 60-5 00V. 

[0037] Furthermore, in order to make the diameter of pore by the side of the front face of a porous layer 
smaller than a base material side, it sets at an anodic oxidation process, and it is 10-50V about electrolytic 
voltage. Or 10-80V When changing the diameter of pore continuously, and change of this electrolytic 
voltage changes the diameter of pore in discontinuous continuously, change of this electrolytic voltage is 
changed [ while making it change in the range, ] intermittently. 

[0038] Moreover, C which is the desirable mode of above mentioned this invention, S, N, P, F, and B The 
content to the anodic oxide film of an element is 1 chosen from acids, such as oxalic acid, a sulfuric acid, a 
way acid, phosphoric acid, a phthalic acid, and formic acid. A kind or 2 The anodic oxidation which used 
the water solution or mixed water solution beyond a seed as the electrolytic solution performs. This 
approach itself is concretely indicated by said JP,8-193295,A. namely, — if for example, an oxalic acid goat 
acid is used as an anodizing solution — aluminum4C3, aluminum2C5, HCOOH, and 2 (COOH) etc. ~ C the 
included compound introduces to an anodic oxide film — having — as a result — C It contains to an anodic 
oxide film. That is, at this invention, they are C, S, N, P, F, and B. Content to the anodic oxide film of an 
element may be performed in the ion of these elements thru/or the form of a compound. 
[0039] for example, S the case where it contains to an anodic oxide film — a sulfUric-acid water solution 
thru/or a sulfuric acid, and aluminum2(S04) 3 etc. — anodic oxidation, with the water solution added in said 
acid solution - H2S04, H2S03, aluminum2(S04) 3, and aluminum (HS04)3 etc. - S The included 
compound is introduced to an anodic oxide film. Moreover, N They are N, such as HN03 and aluminum 
(N03)3, by adding HN03 and aluminum(N03) 3 grade in said acid solution, in containing to an anodic 
oxide film. The included compound is introduced to an anodic oxide film, and it is N as a result. It contains 
to an anodic oxide film, furthermore, P the case where it contains to an anodic oxide film — anodic 
oxidation, with phosphoric acid thru/or a phosphoric acid salt water solution — H3P04 and H3 — PH03 and 
A1P04 ****** - p It contains to an anodic oxide film. Moreover, they are H3P04, H3P03, and A1P04 to 
other acid solutions. You may add and anodize. F It is F by adding HF in said acid solution, in containing to 
************** j t contains to an anodic oxide film, furthermore, B the case where it contains to an anodic 
oxide film — 2B (NH3) 407 and H3B03 etc. — adding in said acid solution — B It contains to an anodic 
oxide film as 2B (NH3) 407 or B-2 03. 

[0040] In addition, the anodizing conditions which introduce these elements into a coat are C, S, N, P, F, 



and B. At least 1 of the elements Although a seed is decided by the conditions contained 0.1% or more 
Under the present circumstances, C, S, N, P, F, and B Since the amount of installation to an anodic oxide 
film changes also with anodic oxidation conditions, such as concentration of the compound of a presentation 
and organization of aluminum alloy and said acid thru/or these acids, water-solution temperature, stirring 
conditions, and current conditions, this condition is adjusted suitably and it performs it. The electrolytic 
solution which contains 1 or more g/1 of said oxalic acid from the point which can control the electrolytic 
voltage of anodic oxidation in the large range is desirable. And the electrolytic voltage of anodic oxidation is 
chosen from the range of 5 -200V. On the other hand, since aluminum ingredient of this invention makes the 
main application charges of vacuum housing material, such as a semi-conductor and a manufacturing 
installation of liquid crystal, it eliminates it that the element with which the electrolytic solution of anodic 
oxidation leads to contamination of products, such as a semi-conductor and liquid crystal, is included as 
much as possible. 

[0041] furthermore, the JIS 3003aluminum alloy which contains Mn:1.0-1.5%-Cu:0.05-0.20% etc. 
especially about aluminum alloy used for this invention, and Mg:2.2-2.8%-Cr:0. 15-0.35% etc. — the JIS 
6061aluminum alloy containing the included JIS 5052aluminum alloy, Cu:0.10 -0.40%-Mg:0. 5-1.5%- 
Cr:0.04-0.35%-Si:0.5-1.5%, etc. is illustrated, aluminum alloys in this invention are the demand 
characteristics of each vacuum housings, such as a semi-conductor and a manufacturing installation of liquid 
crystal, s (reinforcement, workability, thermal resistance, etc.) It responds and is JIS of said JIS 3003, 5052, 
6061 grades, or others. A specification aluminum alloy can be used choosing it suitably. Of course, 
aluminum alloy which changed the alloy presentation of these existing is also usable. 
[0042] 

[Example] Anodizing is performed to a JIS 6061 aluminum alloy plate, and it is Table 1. The shown anodic 
oxide film was prepared. Anodizing was the electro lytic solution which carries out 30-200 g/1 content of the 
acid which is mentioned later, anodized electrolytic voltage in 5 -150V, and prepared the anodic oxide film 
which has a porous layer and a barrier layer without pore. Among this, example No.of inventionl-7, 
example No.of comparison 10, and 1 1 In order to make the diameter of pore by the side of the front face of a 
porous layer smaller than a base material side, it is 10-50V about electrolytic voltage. Or 10-80V While 
making it change in the range, when changing the diameter of pore continuously When change of this 
electrolytic voltage changed the diameter of pore in discontinuous continuously, change of this electrolytic 
voltage was changed intermittently. 

[0043] Consequently, 2 The structure of anodic oxide coating checked with the 10,000 times as many 
scanning electron microscope as this the anodic oxide film which has a porous layer and a barrier layer 
without pore — setting — (**) Drawing 2 Example which made the diameter of pore of a porous layer the 
same as the depth direction like (8 example Noof comparison, of Table 1 9) (b) The diameter of pore by the 
side of the front face of a porous layer is made smaller than a base material side like pore 3a of drawing 1. 
example for which the diameter of pore has the continuous change section in the arbitration section 
(example Noof invention, of Table 1—2 and 5 — ) 6 Example No.of comparison 1 1 (Ha) Drawing 1 The 
diameter of pore by the side of the front face of a porous layer is made smaller than a base material side like 
like pore 3b. The diameter of pore is Table 1 in the arbitration section. 3 indicated It has the gradual 
discontinuous change section, (the porous layer from which the diameter of pore differs is 3 it has layer 
structure) Example (example Noof invention, of Table 1 1, 3, 4, 7, example Noof comparison. 10) 3 It had 
become a class. The example of invention and the example of a comparison of the thickness of the barrier 
layer of anodic oxidation coatings were 50nm or more altogether. 

[0044] Moreover, content of each element to an anodic oxide film is C. Content is oxalic acid and P. 
Content is phosphoric acid and S. Content performed the sulfuric acid or the sulfurous acid as the 
electrolytic solution respectively. And when making these elements compound and contain, according to the 
combination of an element, the electrolytic solution mixed respectively performed said acid. It is more 
specifically C. Content the electrolytic solution Oxalic acid (30 g/1), C S Content is oxalic acid (30 g/1) about 
the electrolytic solution. A mixed acid with a sulfuric acid (5 g/1), C S Content is oxalic acid (30 g/1) about 
the electrolytic solution. A mixed acid with a sulfuric acid (3 g/1), and P and S Content is phosphoric acid 
(60 g/1) about the electrolytic solution. Sulfuric acid (60 g/1) It considers as a mixed acid. The loadings of an 
acid are adjusted, each element content is adjusted, and it is Table 1. The specified quantity of each shown 
element was made to contain to an anodic oxide film. 

[0045] Further aluminum alloy ingredient which prepared the anodic oxide film with a steam and at the 
temperature of 180 ** 2 The thickness of the anodic oxide film which performs hydration processing put to 
the ambient atmosphere of the water vapor pressure of a toll, and boehrnite or pseudo-boehmite contains 5% 
or more of the thickness of film, and 90% the rate [ as opposed to a coat layer for the content of the 



boehmite or pseudo-boehmite of the surface parts of the following and anodic oxidation coatings 
concerned ] of the volume — 20% the above — 80% the following — it should carry out ~ boehmite-izing — 
or pseudo-boehmite was formed. The amount of these boehmite-izing or the formation of pseudo-boehmite 
is also Table 1. It is shown. 

[0046] In addition, at this example, the amount of boehmite-izing of anodic oxidation coatings or the 
formation of pseudo-boehmite is X. Line diffraction and X Linear-light electron spectroscopy analysis 
(XPS) Concomitant use performed discernment and quantitive analysis with aluminum-O which is the tissue 
of the original anodic oxidation coatings, aluminum-OH, and aluminum-O-OH. That is, it is thickness about 
the anodic oxidation coatings of the example of invention, and the example of a comparison, (the depth 
direction) Thickness from the coat front face of the anodic oxidation coatings which carry out quantitative 
analysis and which boehmite or pseudo-boehmite contains (rate % to the thickness of the depth and the 
whole coat) And content of boehmite or pseudo-boehmite (rate of volume % to a coat layer) Table 1 It is 
shown quantitatively. 

[0047] And the line evaluated [ aluminum alloy plate which prepared these boehmite-izing or anodic oxide 
films which were formed into pseudo-boehmite ] the crack nature of the anodic oxide film under an 
elevated-temperature heat cycle and corrosive environment, gas, and plasma corrosion resistance for ** 
heatproof crack sex test, the halogen-proof [ ** ] gas corrosive trial, and the plasma-proof [ ** ] corrosive 
trial respectively. These results are also Table 1 . It is shown. 

[0048] In addition, the concrete conditions of** heatproof crack sex test of the boehmite-izing or the anodic 
oxide film formed into pseudo-boehmite under an elevated-temperature heat cycle and a high-temperature- 
corrosion environment are heating from a room temperature to 250 ** 5 After cycle ******, the surface 
situation of an anodic oxide film was observed under the microscope, and the generating situation of the 
crack to the depth direction of a coat was investigated. Consequently, that in which ** and a macro-crack 
have generated that in which O and a minute crack have generated the thing without generating of a crack 
was made into x. 

[0049] Moreover, the concrete conditions of a halogen-proof [ ** ] gas corrosive trial It doubles with the 
severer conditions of the actual service conditions of semiconductor fabrication machines and equipment. 
300 ** is C12 5% about the test piece of aluminum alloy plate which prepared said coat. It is 120 to content 
Ar gas. The trial exposed between parts is performed. Exfoliation situation of an anodic oxide film at the 
time of sticking and removing a tape all over the front face of the test piece after exposure (stripped plane 
product) It investigates. O and a stripped plane product are 25% of test piece surface area about a thing 
without exfoliation. ** and a stripped plane product are as follows 26% of test piece surface area. What has 
exceeded and spread was evaluated as x. 

[0050] Furthermore, the concrete conditions of a plasma-proof [ ** ] corrosive trial It doubles with*the 
severer conditions of the actual service conditions in semiconductor fabrication machines and equipment. To 
the test piece of aluminum alloy plate which prepared said coat, it is the cooling 5 for [ BC13 plasma 
exposure ] 10 minutes. It is between parts 6 The amount of etching on the front face of anodic oxidation 
coatings after ************ i s measured under a microscope. The amount of etching is 1. O and the 
amount of etching are as follows [ a micron ] 1-3. ** and the amount of etching are the thing of a micron 3 
The thing exceeding a micron was evaluated as x. 

[0051] Table 1 since — a clear passage - anodic oxidation coatings — (1) It has the porous layer which has 
pore, and a barrier layer without pore. And (2) In the diameter of pore of said porous layer, are small at the 
front- face side of an anodic oxide film. And it comes to enlarge by aluminum alloy base material side, and is 
(3) further. The thickness from the coat front face which boehmite or pseudo-boehmite contains 5% or more, 
And (4) The content of boehmite or pseudo-boehmite is 20%. With the anodic oxide film which consists of 
the above (5) — C, S, N, P, F, and B Example No. of inventionl-7 which formed the content anodic oxide 
film for the element any 0.1% or more The result of having excelled also in ** heatproof crack sex test, a 
halogen-proof [ ** ] gas corrosive trial, a plasma-proof [ ** ] corrosive trial, and ******** is obtained. 
[ and ] however, example Noof invention. — 3 and 7 There are comparatively few amounts of boehmite or 
the formation of pseudo-boehmite, and a halogen gas corrosive is comparatively inferior as compared with 
other examples of invention. Therefore, if the requirements and the desirable requirements for this invention 
are satisfied, it turns out that it excels in gas corrosion resistance or plasma corrosion resistance, and excels 
also in the heat-resistant crack nature of an anodic oxide film which guarantees this fundamentally. 
[0052] on the other hand, table 1 from — a clear passage — example Noof comparison. ~ 8 and 9 although 
other requirements for this invention are satisfied — the diameter of pore of an anodic oxide film — a front- 
face side and a base material side — the same — the above (2) It is lacking in requirements, and the diameter 
of pore is not made small by the front-face side of an anodic oxide film, but an anodic oxide film is the 



monolayer structure where it does not have a multilayer thru/or inclination structure, moreover, example 
Noof comparison. — 10 and 11— the each above (3) requirements — lacking — boehmite or pseudo-boehmite 
~ said less than 5% of anodic oxide film thickness — there is nothing — example No. of comparison 1 1 
further — the above (4) It is lacking and under 20 % of a coat layer is not making requirements contain, 
therefore, example Noof comparison. — 8 and 9 The heat-resistant crack nature of an anodic oxide film and 
a plasma-proof corrosive are inferior, and example No.of comparison 10 and 1 1 are inferior to the example 
of invention in a plasma-proof corrosive and a halogen-proof gas corrosive, moreover, example Noof 
comparison. — 8 and 9 It is also thought that that the amount of formation of boehmite or pseudo-boehmite 
is over 80% is the cause to which it reduces heat-resistant crack nature and a plasma-proof corrosive. 
[0053] aluminum ingredient concerning this invention a passage clear from this example Moreover under an 
elevated-temperature heat cycle, it is under the corrosive environment of said gas and plasma. It excels as 
the member used inside a vacuum housing, a process reaction container, or these containers, or an object for 
ingredients, inside — especially — CVD PVD etc. — it turns out chemical or that it excels as the member 
used inside containers, such as a manufacturing installation of semi-conductors, such as a physical vacuum 
evaporation system or a dry etching system, or liquid crystal, or these containers, or an object for 
ingredients. Furthermore, aluminum ingredient concerning this invention is applicable to a building 
material, an automobile ingredient, etc. also for applications other than these. 
[0054] 
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[0055] 

[Effect of the Invention] According to the aluminum ingredient concerning this invention, moreover, 
aluminum ingredient excellent in the heat-resistant crack nature and corrosion resistance in the corrosive 
environment of said gas and plasma can be offered under an elevated- temperature heat cycle as explained 
above. Therefore, it is invention with industrial high value, such as being able to promote efficient-izing, 
lightweight-izing, etc. of a semi-conductor, a liquid crystal manufacturing installation, etc., and doing so 
effectiveness, such as enabling efficient production of the semi-conductor of high performance, or liquid 
crystal manufacture, which is the application of aluminum ingredient concerning this invention. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to aluminum ingredient suitable for vacuum housings, such as 
a semi-conductor and a manufacturing installation of liquid crystal, about aluminum ingredient in which the 
anodic oxide film was formed on aluminum alloy front face, as an ingredient which was especially excellent 
in the corrosion resistance of the heat-resistant crack nature under a high-temperature-corrosion environment 
and gas-proof, or the plasma-proof. 
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PRIOR ART 

[Description of the Prior Art] CVD PVD etc. — the manufacturing installation of semi-conductors, such as a 
chemical or physical vacuum evaporation system or a dry etching system, or liquid crystal consists of 
primary members, such as a heater block, a chamber, a liner, a vacuum chuck, an electrostatic chuck, a 
clamper, bellows, bellows covering, a susceptor, a gaseous diffusion plate, and an electrode, the interior of 
the manufacturing installation of these semi-conductors or liquid crystal ~ as reactant gas — halogens, such 
as CI, and F, Br, O and N, H, B, S, and C etc. — corrosion resistance [ as opposed to / since the corrosive gas 
containing an element is introduced / said corrosive gas in these primary members ] (gas corrosion 
resistance) It is required. Moreover, since the plasma of a halogen system is also generated in addition to 
said corrosive gas, the corrosion resistance over this plasma is required of these primary members. 
[0003] From the former, stainless steel has been used as this seed ingredient. However, with the demand of 
efficient-izing of a semi-conductor in recent years or the manufacturing installation of liquid crystal, or 
lightweight-izing, the member of thermal conductivity which used stainless steel is inadequate, and it has 
been a problem by it that weight is also large, and the whole equipment requires and weight-izes time 
amount at the time of equipment actuation etc. And heavy metal contained in stainless steel, such as nickel 
and Cr, is emitted into a process by a certain factor, and serves as a pollution source, and there is also a 
problem of degrading the quality of the product of a semi-conductor or liquid crystal. 
[0004] For this reason, it replaces with this stainless steel, is lightweight, and is aluminum (henceforth 
aluminum) with high thermal conductivity. Use of an alloy is increasing rapidly, the inside of this aluminum 
alloy - Mn:1.0-1.5%-Cu:0.05-0.20% etc. - the included JIS 3003aluminum alloy and Mg:2.2-2.8%- 
Cr:0.15-0.35% etc. — the JIS 6061aluminum alloy containing the included JIS 5052aluminum alloy, Cu:0.15 
-0.40%-Mg:0.8-1.2%-Cr:0.04-0.35%, etc. is used general-purpose. However, these aluminum alloy front 
face is not necessarily excellent in corrosion resistance to said corrosive gas or corrosive plasma. Therefore, 
in order to apply aluminum alloy as an ingredient for vacuum housings, such as a semi-conductor and a 
manufacturing installation of liquid crystal, it becomes indispensable conditions to improve the corrosion 
resistance over this gas and plasma. And in order to improve the corrosion resistance over gas and the 
plasma of aluminum alloy, it becomes the most effective means to perform a certain surface treatment to 
aluminum alloy front face. 

[0005] Then, anodic oxidation which was excellent in corrosion resistance in order to raise the corrosion 
resistance over gas and plasma, such as a vacuum chamber member, (aluminum 203) The technique which 
forms a coat in said aluminum alloy front face is Japanese Patent Publication No. 5-53870. It is proposed in 
the number. However, since the corrosion resistance over said gas and plasma changes greatly with 
membraneous qualities of a coat, this anodic oxide film cannot satisfy the demand of these corrosion 
resistance depending on the operating environment as a semiconductor- fabrication-machines-and-equipment 
member, either. 

[0006] For this reason, various attempts which raise the membraneous quality of an anodic oxide film 
further are also proposed in order to improve the corrosion resistance of aluminum alloy as members, such 
as semiconductor fabrication machines and equipment. For example, in JP,8-144088,A, in case an anodic 
oxide film is formed, making a telophase electrical potential difference higher than the initial voltage of 
anodic oxidation is proposed. Moreover, in JP,8- 144089, A, anodizing is performed in the solution 
containing a sulfuric acid or phosphoric acid ion, and making the crevice on the front face of an anodic 
oxide film into the specific range is proposed, furthermore — JP,8-260195,A and JP,8-260196,A — first — 
porous mold anodizing ~ giving — subsequently — non-porous mold anodizing --******— things are 
proposed. 

[0007] the conventional technique about these anodizing — each — drawing 2 as being shown — base 
material aluminum alloy 1 a front face — electrolysis initiation — pore 3 Crevice called (hole) while forming 



— aluminum alloy 1 Cel 2 which grows in the depth direction from — becoming porous layer 4 Barrier layer 
5 without pore from — becoming anodic oxide film B It is based on preparing. It sets to such a usual anodic 
oxide film, and is drawing 2. It is pore 3 like. A path becomes the same at front-face [ of an anodic oxide 
film ], and aluminum alloy base material side. And barrier layer 5 which does not have pore in such anodic- 
oxidation-coatings structure Since it does not have gas permeability, gas and the plasma are the aluminum 
alloy 1. It has prevented contacting. Moreover, at JP,8-193295,A, it is this 2. In order to raise further the 
corrosion resistance over the plasma of the anodic oxide film of heavy structure, it is the porous layer 4. 
Making the diameter of pore and the diameter of a eel by the side of a front face as small as possible is 
proposed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the aluminum ingredient concerning this invention, moreover, 
aluminum ingredient excellent in the heat-resistant crack nature and corrosion resistance in the corrosive 
environment of said gas and plasma can be offered under an elevated- temperature heat cycle as explained 
above. Therefore, it is invention with industrial high value, such as being able to promote efficient-izing, 
lightweight-izing, etc. of a semi-conductor, a liquid crystal manufacturing installation, etc., and doing so 
effectiveness, such as enabling efficient production of the semi-conductor of high performance, or liquid 
crystal manufacture, which is the application of aluminum ingredient concerning this invention. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It has the porous layer which has said a majority of pores, and a 
barrier layer without pore, and is the porous layer 4. Surely the anodic oxide film made small as the 
diameter of a eel of the diameter of pore by the side of a front face can be carried out is excellent in the 
corrosion resistance over said gas and plasma, however, the manufacture conditions of a semi-conductor or 
liquid crystal — the latest efficient-izing and enlargement — a very severe thing — becoming — **** — gas, 
plasma condition nearby high concentration, and high density — it has elevated-temperature-ized. therefore, 
the reaction container (chamber) a configuration member and the use member in the interior — receiving — 
halogens, such as CI, and F, Br, O and N, H, B, S, and C etc. — the corrosion resistance over corrosive gas 
and the corrosive plasma containing an element is required, and the demand is severer recent years still. On 
the other hand, in the anodic oxide film obtained by said anodizing, it cannot reply to the corrosion 
resistance demand to said this gas or plasma that are severe. 

[0009] Moreover, heat-resistant demand to the charge of manufacturing installation material of the target 
semi-conductor [ this invention ] in one side (technical problem) It is severer recent years still. Especially, in 
the member for manufacturing installations of a semi-conductor, it is under the severe operating 
environment of receiving many heat cycles in a pyrosphere while in use according to the process conditions 
of manufacture of a semi-conductor as described above. For this reason, under this elevated-temperature 
heat cycle, a crack occurs in an anodic oxide film, a corrosion component trespasses upon the bottom of the 
corrosive environment of said gas and plasma from the crack of this anodic oxide film, and the anodic oxide 
film obtained by said anodizing has a problem of making aluminum alloy which is a base material corrode. 
Therefore, in order to fill the heat-resistant demand to the charge of manufacturing installation material of 
these semi-conductors, it is necessary to improve the heat-resistant crack nature which prevented crack 
generating of the anodic oxide film under an elevated-temperature heat cycle. 

[0010] This invention is made paying attention to such a situation, under an elevated-temperature heat cycle, 
moreover, even if the purpose is under the corrosive environment of said gas and plasma, a crack does not 
occur in an anodic oxide film, but it tends to offer aluminum ingredients aluminum alloy which prepared the 
anodic oxide film which is moreover excellent with the corrosion resistance over said gas and plasma, i.e., 
for vacuum housings etc. 
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MEANS 



[Means for Solving the Problem] In order to attain this purpose, the summary of this invention It is 
aluminum ingredient with which the anodic oxide film which has the porous layer which has pore, and a 
barrier layer without pore as an aluminum ingredient excellent in heat-resistant crack nature and corrosion 
resistance was formed in the front face. As compared with aluminum alloy base material side, the front-face 
side of an anodic oxide film is made small for the diameter of pore of said porous layer. Further from an 
anodic oxide film front face in 5% or more of depth part of the thickness of film And the part more than 20 
% is boehmite and/at the rate of the volume to a coat layer. Or it is forming pseudo-boehmite. 
[0012] It is the front face or the whole of anodic oxidation coatings Boehmite and/Or sealing with pseudo- 
boehmite itself is common knowledge. That is, aluminum alloy ingredient which prepared the anodic oxide 
film is processed with warm water, pressurization water, a steam, etc., and it is common knowledge about 
the front face or the whole of an anodic oxide film boehmite-ization or to form pseudo-boehmite, to seal the 
pore of the porous layer of an anodic oxide film, and to raise the corrosion resistance of an anodic oxide film 
more. 

[0013] However, the purpose of well-known sealing is conventionally [ these ] for raising more the 
corrosion resistance under general corrosive environment under the ambient atmosphere in which humidity 
thru/or salts, etc. of aluminum alloy ingredient which prepared the anodic oxide film exists, or atmospheric 
air. Therefore, it is not the corrosion resistance improvement purpose to the crack prevention of an anodic 
oxide film, gas, or the plasma of aluminum alloy ingredient which moreover prepared the anodic oxide film 
under the corrosive environment of said gas and plasma under an elevated-temperature heat cycle like this 
invention. 

[0014] And aluminum alloy ingredient which prepared the anodic oxide film made into the object of sealing 
is not aimed at the thing of the structure of anodic oxide coating of the inclination structure to which the 
path of the pore of the porous layer of an anodic oxide film targetted [ a diameter of pore of a porous layer 
like this invention ] small the thing of the usual structure of anodic oxide coating which becomes the same 
for the front- face side of an anodic oxide film as compared with aluminum alloy base material side by front- 
face [ of an anodic oxide film ], and aluminum alloy base material side thru/or multilayer structure, either. 
[0015] and — a purpose [ seal / the pore of a porous layer / well-known sealing / conventionally / these / 
completely ] — carrying out — the anodic-oxidation-coatings coat whole — boehmite-izing — or pseudo- 
boehmite is formed. For this reason, boehmite-izing or the volume of an anodic oxide film formed into 
pseudo-boehmite changes a lot. (expansion) It carries out. Therefore, depending on the operating 
environment and conditions of aluminum ingredient, a crack occurs in the depth direction of an anodic oxide 
film, and the heat-resistant crack nature of an anodic oxide film and corrosion resistance deteriorate on the 
contrary. [ like / said vacuum housing or for process reaction containers ] Especially, moreover, the 
inclination does not bear use remarkably under the corrosive environment of said gas or plasma under said 
elevated-temperature heat cycle. 

[0016] In order to prevent the crack accompanying said volume change of the anodic oxide film in such 
conventional sealing, even if it is under the corrosive environment of said gas and plasma, moreover, the 
thermal stress difference between the anodic oxide film produced in this environment and aluminum alloy 
base material and the stress generated inside an anodic oxide film are eased under said elevated-temperature 
heat cycle, (buffer) It is necessary to carry out. For this reason, in this invention, the front-face side of an 
anodic oxide film is made small for the diameter of pore of said porous layer as compared with aluminum 
alloy base material side, (it enlarging and making it become by aluminum alloy base material side small by 
the front-face side of an anodic oxide film) An anodic oxide film is made into multilayer structure or 
inclination structure. And let boehmite-izing of anodic oxidation coatings, or the amount of formation of 
pseudo-boehmite be the specific range from crack prevention of anodic oxidation coatings and a corrosion- 



resistant viewpoint. 

[0017] Namely, preferably, under said elevated-temperature heat cycle, although it carries out to more than 
the initial complement for sealing pore in order to raise corrosion resistance even if boehmite-izing of 
anodic oxidation coatings or the amount of formation of pseudo-boehmite in this invention is under the 
corrosive environment of said gas and plasma, moreover It carries out to below an amount that the crack of 
an anodic oxide film produces with the thermal stress difference between the anodic oxide film produced in 
this environment, and aluminum alloy base material, and extent of the stress generated inside an anodic 
oxide film. Moreover, it is the fundamental views of this invention extent of the stress which generates the 
diameter of pore of said porous layer inside the thermal stress difference between the anodic oxide film 
which also produces extent which makes small the front- face side of an anodic oxide film as compared with 
aluminum alloy base material side in this environment, and aluminum alloy base material, and an anodic 
oxide film, and that these shall be eased and the effectiveness that the crack of an anodic oxide film can be 
prevented shall be attained substantially. 

[0018] In addition, although sealing of the pore may be carried out as a result by formation of the boehmite 
of this invention, or pseudo-boehmite, at this invention, it is extent of the sealing, (perfect sealing and half- 
sealing) It is not a problem and the amount of the boehmite formed or pseudo-boehmite governs the heat- 
resistant crack nature and corrosion resistance which are made into the purpose to the last. 
[0019] 

[Embodiment of the Invention] It is drawing 1 about the structure of anodic oxide coating of this invention 
based on this fundamental view. It is shown typically, this drawing 1 as being shown « anodic oxide film A 
of this invention Base material aluminum alloy 1 a front face — pore 3 having — aluminum alloy 1 Cel 2 
which grows in the depth direction from — becoming porous layer 4 Barrier layer 5 without pore from — it 
becomes. And pore 3 The diameter Wl of pore by the side of the front face of an anodic oxide film is made 
smaller than the diameter W2 of pore by the side of aluminum alloy base material, and it does not matter 
even if change of this diameter of pore has the continuous change section like pore 3a in the arbitration 
section of the depth direction, and whether it has the discontinuous change section like pore 3b in the 
arbitration section of the depth direction or these are intermingled. In this invention, the case of pore 3a in 
which the diameter of pore has the continuous change section is called said inclination structure, and the 
case of pore 3b in which the diameter of pore has the discontinuous change section is called said multilayer 
structure. In addition, drawing 2 described above in the usual anodic oxide film It is pore 3 like. A path 
becomes the same at front- face [ of an anodic oxide film ], and aluminum alloy base material side. 
[0020] and such anodic oxidation coatings A setting — further — bainite and/Or pseudo-bainite 6 an anodic- 
oxidation-coatings front face to 5% or more of the thickness of film — desirable — 90% or less of coat depth 
(thickness) the rate [ as opposed to a coat layer to the part of 1 ] of the volume — 20% the above — desirable - 
- 80% it contains below — making — the surface layer of anodic oxidation coatings — partial — boehmite- 
izing — or pseudo-boehmite is made to form boehmite-izing or in this case, making pseudo-boehmite form — 
mainly - porous layer 4 of anodic oxidation coatings it is - although - it may result in a barrier layer 
depending on coat conditions 

[0021] The boehmite or pseudo-boehmite said by this invention is the hydration oxide of aluminum, is 
expressed with general formula and aluminum203 and XH20, and says the hydration oxide of aluminum 
generated by the hydration reaction of the oxide of aluminum of an anodic oxide film by hydration 
processing. And said X Generally the value is called boehmite or pseudo-boehmite in the thing of about 1- 
1.9. 

[0022] Measurement of the amount of the boehmite in these anodic oxidation coatings or pseudo-boehmite 
is 2. It is difficult when the boehmite or pseudo-boehmite currently especially formed only by the gestalt- 
observation by the scanning electron microscope of 10,000 times or more is a detailed crystal, therefore, 
measurement of the amount of boehmite or pseudo-boehmite — X Line diffraction and X Linear-light 
electron spectroscopy analysis (XPS) and infrared spectral-analysis method (FT-IR) etc. — by using, it can 
measure correctly. For example, AlO <-->H which will be accepted in the 3000-3700cm-l neighborhood if 
the case of FT-IR is taken for an example The absorption spectrum by stretching vibration, And by 
accepting any one of the absorption spectrums by the stretching vibration of aluminum<— >OH accepted in 
the 1050-1 100cm- 1 neighborhood Existence of the hydration oxide film of aluminum is checked and they 
are the discernment from the amorphous tissue of the original anodic oxide film, and the depth of an anodic 
oxide film from the reinforcement of those spectrums. (thickness) Quantitive analysis of a direction is 
possible. Moreover, X In line diffraction, quantitive analysis is possible similarly from the X diffraction 
peak intensity of aluminum-OOH. 

[0023] Next, the quantitative conditions in this invention of boehmite-izing or the formation of pseudo- 



boehmite are explained, in order [ first, ] to raise the corrosion resistance under the corrosive environment of 
said gas and plasma in this invention — the boehmite of anodic oxidation coatings, or the amount of pseudo- 
boehmite formation — boehmite or pseudo-boehmite — 5% or more of depth of an anodic-oxidation-coatings 
front face to the thickness of film — desirable — 40% the above depth — and it is made to contain more than 
50 % preferably more than 20 % at the rate of the volume to a coat layer 

[0024] In addition, function of boehmite and pseudo-boehmite (effectiveness) It may be the same, and as for 
boehmite or pseudo-boehmite, it may be independent to make it form thru/or contain in anodic oxidation 
coatings, or it may be mixing. 

[0025] If the thickness of the anodic oxide film which boehmite or pseudo-boehmite contains is less than 
5% of the thickness of film, the corrosion resistance over gas or the plasma will become less enough. 
Moreover, the content of the boehmite or pseudo-boehmite of the surface part of anodic oxidation coatings 
concerned is 20% at the rate of the volume to a coat layer. The corrosion resistance over gas or the plasma 
becomes less enough also in the following. 

[0026] On the other hand, with the stress which is produced in this invention under said elevated- 
temperature heat cycle and the corrosive environment of gas or the plasma and which is generated inside an 
anodic oxide film, and the thermal stress difference between aluminum alloy base materials and an anodic 
oxide film Thickness of the anodic oxidation coatings which boehmite or pseudo-boehmite contains in order 
to prevent that a crack arises in anodic oxidation coatings (depth) An upper limit 90% of the thickness of 
film It is 80% at the rate [ as opposed to a coat layer for the upper limit of the content of the boehmite or 
pseudo-boehmite of the surface parts of the following and anodic oxidation coatings concerned ] of the 
volume. Considering as the following is desirable. 

[0027] It can prevent fundamentally that it is eased by multilayer-structure-izing and inclination structuring 
of an anodic oxide film which are one of the requirements for this invention and which make small the 
front- face side of an anodic oxide film for the diameter of pore as compared with aluminum alloy base 
material side, and a crack produces said thermal stress difference and stress in an anodic oxide film by them. 
However, in order to prevent more certainly the crack of anodic oxidation coatings at the time of the 
operating environment of aluminum alloy ingredient becoming severer, the conditions of the desirable upper 
limit of boehmite-izing of said anodic oxidation coatings or the formation of pseudo-boehmite are needed. 
[0028] That is, the thickness of the anodic oxide film which boehmite or pseudo-boehmite contains is 90% 
of the thickness of film. If it exceeds Moreover, the content of the boehmite or pseudo-boehmite of the 
surface part of anodic oxidation coatings concerned is 80% at the rate of the volume to a coat layer. If it 
exceeds said conventional sealing — the same — anodic oxidation coatings — substantial — the coat whole — 
said boehmite-izing — or pseudo-boehmite is formed --********-- change of the volume of anodic 
oxidation coatings (expansion) It becomes larger. For this reason, in case it becomes easy to generate a 
crack in the depth direction of an anodic oxide film and the operating environment of said aluminum alloy 
ingredient becomes severer in it, it is because the crack nature of an anodic oxide film and corrosion 
resistance may result in deteriorating on the contrary. 

[0029] Next, in order to prevent the crack accompanying the volume change of an anodic oxide film in the 
anodic oxide film which has a porous layer and a barrier layer as describe above, the anodic oxide film itself 
eases the stress moreover generate also under the corrosive environment of said gas and plasma inside the 
thermal stress difference between the anodic oxide film produce in this environment, and aluminum alloy 
base material, and an anodic oxide film under said elevated temperature heat cycle. ( buffer) It is needed that 
it is the make structure. As an improvement of the structure of anodic oxide coating for this itself, it has 
chosen making small the diameter of pore by the side of the front face of a porous layer as compared with 
aluminum alloy base material side by this invention. Said thermal stress difference or stress cannot be eased 
in the anodic oxide film which has a formal porous layer and a formal barrier layer as other modes 
conventionally which makes the diameter of pore the same at front-face [ of a porous layer ], and aluminum 
alloy base material side, or the anodic oxide film which has conversely a porous layer which enlarges the 
diameter of pore by the side of the front face of a porous layer as compared with aluminum alloy base 
material side, and a barrier layer. Moreover, since it is connected with degrading basic properties, such as 
plasma-proof nature, it is not appropriate to enlarge the diameter of pore by the side of a front face as 
compared with aluminum alloy base material side. 

[0030] Thus, in this invention, an anodic oxide film is made into layer structure or inclination structure so 
that the diameter of pore may be small enlarged by aluminum alloy base material side by the front- face side 
and it may become for relaxation of said thermal stress difference and stress. More specifically in the range 
of the usual anodic oxide film processing, the diameter of pore by the side of aluminum alloy base material 
Since it becomes the range of 5 - 100 nm, it corresponds to this, and it is a diameter of pore by the side of a 
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front face 1/2 -1/3 of the diameter of pore by the side of a base material It is desirable to make it small the 
following. In addition, whether it has the continuous change section in the arbitration section of the depth 
direction or change of the diameter of pore of said porous layer has the discontinuous change section in the 
arbitration section of the depth direction, it is not cared about. 

[0031] Moreover, also by thickening said barrier layer side of anodic oxidation coatings, said stress is eased, 
it is effective in preventing the crack accompanying the volume change of anodic oxidation coatings, and 
corrosion resistance can also be raised further. Therefore, it is desirable to set thickness of a barrier layer to 
30nm or more. Thus, the crack of a coat and exfoliation which can ease the stress and the volume change 
which are produced when corrosive gas and plasma, such as anodic oxidation coatings and a halogen, 
contact, consequently serve as an origin of corrosion or damage during use are controlled, and controlling 
the thickness of the barrier layer of anodic oxidation coatings also demonstrates aluminum alloy front face 
and the outstanding adhesion. 

[0032] The thickness of the whole anodic oxide film containing a porous layer and a barrier layer is 0. 1 in 
order to demonstrate said outstanding corrosion resistance of an anodic oxide film, mum The above is 
desirable and it is 1 . mum It is more desirable if it is above. However, if the thickness of an anodic oxide 
film is too thick, since a crack is produced under the effect of internal stress, surface covering will become 
inadequate, or exfoliation of a coat will be caused and the coat engine performance will be checked on the 
contrary, the thickness of a coat is 200. mum It is 100 preferably hereafter, mum It is good to consider as the 
following. 

[0033] Furthermore, they are C, S, N, P, F, and B in an anodic oxide film as other modes with desirable this 
invention. 1 chosen from inside A kind or 2 By including the element beyond a seed, the plasma-proof 
nature of the anodic oxide film itself can be raised, and the elevated-temperature heat cycle of aluminum 
alloy base material and an anodic oxide film and the adhesion under a high-temperature-corrosion 
environment can be improved. For that, it is at least 1 of these elements. A seed needs to contain 0.1% or 
more. For example, an anodic oxide film is C of said elements. 1 If only a seed is contained 0.1% or more, 
other element contents will be 0.01 less than 0.1%%. It is C even when it is content of the minute amount 
which is extent. The element of the minute amount content demonstrates the improvement effectiveness in 
adhesion. 

[0034] Subsequently, the approach of the anodization thru/or boehmite-izing in this invention, or pseudo- 
boehmite-ized processing is explained. First, boehmite-izing or the approach itself formed into pseudo- 
boehmite can adopt approaches, such as well-known hydration processing, for anodic oxidation coatings 
partially, namely, the thing which aluminum alloy ingredient which prepared the anodic oxide film is put to 
the ambient atmosphere of immersion or pressurization water pressure, and a water vapor pressure into 
warm water at the temperature of 70 - 270 ** with warm water, pressurization water, a steam, etc. — 
processing — the front face of an anodic oxide film — boehmite-izing — or pseudo-boehmite is formed. 
However, it is as having described above that it is necessary to make this boehmite-izing or pseudo- 
boehmite-ization into said specific condition range. 

[0035] Next, the anodizing approach in this invention is explained. First, while forming the anodic oxide 
film which has said porous layer and a barrier layer without pore, it is the porous layer 4 further. While 
making small the diameter of pore by the side of a front face, it is the porous layer 4. The diameter of pore 
by the side of a base material is enlarged, and it is the barrier layer 5. As an approach of forming the 
thickened anodic oxide film, the anodic oxidation approach indicated by said JP,8- 144088, A and JP,8- 
260 196, A can be used. 

[0036] More specifically, it is 50V about the initial voltage of anodic oxidation like said JP,8-144088,A. 
While considering as the following, it is 50V about the telophase electrical potential difference of anodic 
oxidation. It may be made high with the above and the anodic oxide film which has said porous layer and a 
barrier layer without pore may be formed. Moreover, they are solutions, such as a sulfuric acid, phosphoric 
acid, and a chromic acid, first like JP,8-260196,A. (electrolytic solution) With the electrolytic voltage of 5 - 
200V Porous mold anodizing for the porous layer coat formation which has pore is performed. Subsequently 
Solutions, such as a way acid system, a phosphoric acid system, a phthalic-acid system, an adipic-acid 
system, a carbonic acid system, a citric-acid system, and a tartaric-acid system (electrolytic solution) 
******** is also good in non-porous mold anodizing for the barrier layer coat formation which does not 
have pore by the electrolytic voltage of 60-500V. 

[0037] Furthermore, in order to make the diameter of pore by the side of the front face of a porous layer 
smaller than a base material side, it sets at an anodic oxidation process, and it is 10-50V about electrolytic 
voltage. Or 10-80V When changing the diameter of pore continuously, and change of this electrolytic 
voltage changes the diameter of pore in discontinuous continuously, change of this electrolytic voltage is 
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changed [ while making it change in the range, ] intermittently. 

[0038] Moreover, C which is the desirable mode of above mentioned this invention, S, N, P, F, and B The 
content to the anodic oxide film of an element is 1 chosen from acids, such as oxalic acid, a sulfuric acid, a 
way acid, phosphoric acid, a phthalic acid, and formic acid. A kind or 2 The anodic oxidation which used 
the water solution or mixed water solution beyond a seed as the electrolytic solution performs. This 
approach itself is concretely indicated by said JP,8- 193295, A. namely, — if for example, an oxalic acid goat 
acid is used as an anodizing solution — aluminum4C3, aluminum2C5, HCOOH, and 2 (COOH) etc. — C the 
included compound introduces to an anodic oxide film — having — as a result — C It contains to an anodic 
oxide film. That is, at this invention, they are C, S, N, P, F, and B. Content to the anodic oxide film of an 
element may be performed in the ion of these elements thru/or the form of a compound. 
[0039] for example, S the case where it contains to an anodic oxide film ~ a sulfUric-acid water solution 
thru/or a sulfuric acid, and aluminum2(S04) 3 etc. — anodic oxidation, with the water solution added in said 
acid solution - H2S04, H2S03, aluminum2(S04) 3, and aluminum (HS04)3 etc. - S The included 
compound is introduced to an anodic oxide film. Moreover, N They are N, such as HN03 and aluminum 
(N03)3, by adding HN03 and aluminum(N03) 3 grade in said acid solution, in containing to an anodic 
oxide film. The included compound is introduced to an anodic oxide film, and it is N as a result. It contains 
to an anodic oxide film, furthermore, P the case where it contains to an anodic oxide film — anodic 
oxidation, with phosphoric acid thru/or a phosphoric acid salt water solution — H3P04 and H3 — PH03 and 
A1P04 ****** - p It contains to an anodic oxide film. Moreover, they are H3P04, H3P03, and A1P04 to 
other acid solutions. You may add and anodize. F It is F by adding HF in said acid solution, in containing to 
con t a i ns to an anodic oxide film, furthermore, B the case where it contains to an anodic 
oxide film — 2B (NH3) 407 and H3B03 etc. — adding in said acid solution — B It contains to an anodic 
oxide film as 2B (NH3) 407 or B-2 03. 

[0040] In addition, the anodizing conditions which introduce these elements into a coat are C, S, N, P, F, 
and B. At least 1 of the elements Although a seed is decided by the conditions contained 0.1% or more 
Under the present circumstances, C, S, N, P, F, and B Since the amount of installation to an anodic oxide 
film changes also with anodic oxidation conditions, such as concentration of the compound of a presentation 
and organization of aluminum alloy and said acid thru/or these acids, water-solution temperature, stirring 
conditions, find current conditions, this condition is adjusted suitably and it performs it. The electrolytic 
solution which contains 1 or more g/1 of said oxalic acid from the point which can control the electrolytic 
voltage of anodic oxidation in the large range is desirable. And the electrolytic voltage of anodic oxidation is 
chosen from the range of 5 -200V. On the other hand, since aluminum ingredient of this invention makes the 
main application charges of vacuum housing material, such as a semi-conductor and a manufacturing 
installation of liquid crystal, it eliminates it that the element with which the electrolytic solution of anodic 
oxidation leads to contamination of products, such as a semi-conductor and liquid crystal, is included as 
much as possible. 

[0041] furthermore, the JIS 3003aluminum alloy which contains Mn:1.0-1.5%-Cu:0.05-0.20% etc. 
especially about aluminum alloy used for this invention, and Mg:2.2-2.8%-Cr:0. 15-0.35% etc. — the JIS 
6061aluminum alloy containing the included JIS 5052aluminum alloy, Cu:0.10 -0.40%-Mg:0.5-1.5%- 
Cr:0.04-0.35%-Si:0.5-1.5%, etc. is illustrated, aluminum alloys in this invention are the demand 
characteristics of each vacuum housings, such as a semi-conductor and a manufacturing installation of liquid 
crystal, s (reinforcement, workability, thermal resistance, etc.) It responds and is JIS of said JIS 3003, 5052, 
6061 grades, or others. A specification aluminum alloy can be used choosing it suitably. Of course, 
aluminum alloy which changed the alloy presentation of these existing is also usable. 
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EXAMPLE 



[Example] Anodizing is performed to a JIS 6061 aluminum alloy plate, and it is Table 1. The shown anodic 
oxide film was prepared. Anodizing was the electrolytic solution which carries out 30-200 g/1 content of the 
acid which is mentioned later, anodized electrolytic voltage in 5 -150V, and prepared the anodic oxide film 
which has a porous layer and a barrier layer without pore. Among this, example No.of inventionl-7, 
example No.of comparison 10, and 1 1 In order to make the diameter of pore by the side of the front face of a 
porous layer smaller than a base material side, it is 10-50V about electrolytic voltage. Or 10-80V While 
making it change in the range, when changing the diameter of pore continuously When change of this 
electrolytic voltage changed the diameter of pore in discontinuous continuously, change of this electrolytic 
voltage was changed intermittently. 

[0043] Consequently, 2 The structure of anodic oxide coating checked with the 10,000 times as many 
scanning electron microscope as this the anodic oxide film which has a porous layer and a barrier layer 
without pore — setting — (**) Drawing 2 Example which made the diameter of pore of a porous layer the 
same as the depth direction like (8 example Noof comparison, of Table 1 9) (b) The diameter of pore by the 
side of the front face of a porous layer is made smaller than a base material side like pore 3a of drawing 1. 
example for which the diameter of pore has the continuous change section in the arbitration section 
(example Noof invention, of Table 1—2 and 5 — ) 6 Example No.of comparison 1 1 (Ha) Drawing 1 The 
diameter of pore by the side of the front face of a porous layer is made smaller than a base material side like 
like pore 3b. The diameter of pore is Table 1 in the arbitration section. 3 indicated It has the gradual 
discontinuous change section, (the porous layer from which the diameter of pore differs is 3 it has layer 
structure) Example (example Noof invention, of Table 1 1, 3, 4, 7, example Noof comparison. 10) 3 It had 
become a class. The example of invention and the example of a comparison of the thickness of the barrier 
layer of anodic oxidation coatings were 50nm or more altogether. 

[0044] Moreover, content of each element to an anodic oxide film is C. Content is oxalic acid and P. 
Content is phosphoric acid and S. Content performed the sulfuric acid or the sulfurous acid as the 
electrolytic solution respectively. And when making these elements compound and contain, according to the 
combination of an element, the electrolytic solution mixed respectively performed said acid. It is more 
specifically C. Content the electrolytic solution Oxalic acid (30 g/1), C S Content is oxalic acid (30 g/1) about 
the electrolytic solution. A mixed acid with a. sulfuric acid (5 g/1), C S Content is oxalic acid (30 g/1) about 
the electrolytic solution. A mixed acid with a sulfuric acid (3 g/1), and P and S Content is phosphoric acid 
(60 g/1) about the electrolytic solution. Sulfuric acid (60 g/1) It considers as a mixed acid. The loadings of an 
acid are adjusted, each element content is adjusted, and it is Table 1. The specified quantity of each shown 
element was made to contain to an anodic oxide film. 

[0045] Further aluminum alloy ingredient which prepared the anodic oxide film with a steam and at the 
temperature of 180 ** 2 The thickness of the anodic oxide film which performs hydration processing put to 
the ambient atmosphere of the water vapor pressure of a toll, and boehmite or pseudo-boehmite contains 5% 
or more of the thickness of film, and 90% the rate [ as opposed to a coat layer for the content of the 
boehmite or pseudo-boehmite of the surface parts of the following and anodic oxidation coatings 
concerned ] of the volume — 20% the above - 80% the following ~ it should carry out — boehmite-izing ~ 
or pseudo-boehmite was formed. The amount of these boehmite-izing or the formation of pseudo-boehmite 
is also Table 1 . It is shown. 

[0046] In addition, at this example, the amount of boehmite-izing of anodic oxidation coatings or the 
formation of pseudo-boehmite is X. Line diffraction and X Linear-light electron spectroscopy analysis 
(XPS) Concomitant use performed discernment and quantitive analysis with aluminum-O which is the tissue 
of the original anodic oxidation coatings, aluminum-OH, and aluminum-O-OH. That is, it is thickness about 
the anodic oxidation coatings of the example of invention, and the example of a comparison, (the depth 



direction) Thickness from the coat front face of the anodic oxidation coatings which carry out quantitative 
analysis and which boehmite or pseudo-boehmite contains (rate % to the thickness of the depth and the 
whole coat) And content of boehmite or pseudo-boehmite (rate of volume % to a coat layer) Table 1 It is 
shown quantitatively. 

[0047] And the line evaluated [ aluminum alloy plate which prepared these boehmite-izing or anodic oxide 
films which were formed into pseudo-boehmite ] the crack nature of the anodic oxide film under an 
elevated-temperature heat cycle and corrosive environment, gas, and plasma corrosion resistance for ** 
heatproof crack sex test, the halogen-proof [ ** ] gas corrosive trial, and the plasma-proof [ ** ] corrosive 
trial respectively. These results are also Table 1. It is shown. 

[0048] In addition, the concrete conditions of** heatproof crack sex test of the boehmite-izing or the anodic 
oxide film formed into pseudo-boehmite under an elevated-temperature heat cycle and a high-temperature- 
corrosion environment are heating from a room temperature to 250 ** 5 After cycle ******, the surface 
situation of an anodic oxide film was observed under the microscope, and the generating situation of the 
crack to the depth direction of a coat was investigated. Consequently, that in which ** and a macro-crack 
have generated that in which O and a minute crack have generated the thing without generating of a crack 
was made into x. 

[0049] Moreover, the concrete conditions of a halogen-proof [ ** ] gas corrosive trial It doubles with the 
severer conditions of the actual service conditions of semiconductor fabrication machines and equipment. 
300 ** is C12 5% about the test piece of aluminum alloy plate which prepared said coat. It is 120 to content 
Ar gas. The trial exposed between parts is performed. Exfoliation situation of an anodic oxide film at the 
time of sticking and removing a tape all over the front face of the test piece after exposure (stripped plane 
product) It investigates. O and a stripped plane product are 25% of test piece surface area about a thing 
without exfoliation. ** and a stripped plane product are as follows 26% of test piece surface area. What has 
exceeded and spread was evaluated as x. 

[0050] Furthermore, the concrete conditions of a plasma-proof [ ** ] corrosive trial It doubles with the 
severer conditions of the actual service conditions in semiconductor fabrication machines and equipment. To 
the test piece of aluminum alloy plate which prepared said coat, it is the cooling 5 for [ BC13 plasma 
exposure ] 10 minutes. It is between parts 6 The amount of etching on the front face of anodic oxidation 
coatings after ************ j s measured under a microscope. The amount of etching is 1. O and the 
amount of etching are as follows [ a micron ] 1-3. ** and the amount of etching are the thing of a micron 3 
The thing exceeding a micron was evaluated as x. 

[0051] Table 1 since — a clear passage - anodic oxidation coatings — (1) It has the porous layer which has 
pore, and a barrier layer without pore. And (2) In the diameter of pore of said porous layer, are small at the 
front- face side of an anodic oxide film. And it comes to enlarge by aluminum alloy base material side, and is 
(3) further. The thickness from the coat front face which boehmite or pseudo-boehmite contains 5% or more, 
And (4) The content of boehmite or pseudo-boehmite is 20%. With the anodic oxide film which consists of 
the above (5) — C, S, N, P, F, and B Example No.of inventionl-7 which formed the content anodic oxide 
film for the element any 0.1% or more The result of having excelled also in ** heatproof crack sex test, a 
halogen-proof [ ** ] gas corrosive trial, a plasma-proof [ ** ] corrosive trial, and ******** i s obtained. 
[ and ] however, example Noof invention. - 3 and 7 There are comparatively few amounts of boehmite or 
the formation of pseudo-boehmite, and a halogen gas corrosive is comparatively inferior as compared with 
other examples of invention. Therefore, if the requirements and the desirable requirements for this invention 
are satisfied, it turns out that it excels in gas corrosion resistance or plasma corrosion resistance, and excels 
also in the heat-resistant crack nature of an anodic oxide film which guarantees this fundamentally. 
[0052] on the other hand, table 1 from — a clear passage — example Noof comparison. - 8 and 9 although 
other requirements for this invention are satisfied — the diameter of pore of an anodic oxide film — a front- 
face side and a base material side ~ the same — the above (2) It is lacking in requirements, and the diameter 
of pore is not made small by the front- face side of an anodic oxide film, but an anodic oxide film is the 
monolayer structure where it does not have a multilayer thru/or inclination structure, moreover, example 
Noof comparison. — 10 and 1 1 — the each above (3) requirements — lacking — boehmite or pseudo-boehmite 
— said less than 5% of anodic oxide film thickness - there is nothing — example No.of comparison 1 1 
further - the above (4) It is lacking and under 20 % of a coat layer is not making requirements contain, 
therefore, example Noof comparison. - 8 and 9 The heat-resistant crack nature of an anodic oxide film and 
a plasma-proof corrosive are inferior, and example No.of comparison 10 and 1 1 are inferior to the example 
of invention in a plasma-proof corrosive and a halogen-proof gas corrosive, moreover, example Noof 
comparison. — 8 and 9 It is also thought that that the amount of formation of boehmite or pseudo-boehmite 
is over 80% is the cause to which it reduces heat-resistant crack nature and a plasma-proof corrosive. 



[0053] aluminum ingredient concerning this invention a passage clear from this example Moreover under an 
elevated-temperature heat cycle, it is under the corrosive environment of said gas and plasma. It excels as 
the member used inside a vacuum housing, a process reaction container, or these containers, or an object for 
ingredients, inside — especially — CVD PVD etc. — it turns out chemical or that it excels as the member 
used inside containers, such as a manufacturing installation of semi-conductors, such as a physical vacuum 
evaporation system or a dry etching system, or liquid crystal, or these containers, or an object for 
ingredients. Furthermore, aluminum ingredient concerning this invention is applicable to a building 
material, an automobile ingredient, etc. also for applications other than these. 
[0054] 
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[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing typically the outline structure of this invention anodic oxide 
film. 

[Drawing 2] It is the explanatory view showing the outline structure of the conventional anodic oxide film 
typically. 

[Description of Notations] 
A B : anodic oxide film 

1: aluminum alloy base material 2 : Cell wall 3: Pore 

4: Porous layer 5 : Barrier layer 6: Boehmite - pseudo-boehmite 

7: Front-face side of the anodic oxide film of pore 8: aluminum alloy base material side of pore 



[Translation done.] 



